
AUSTRALIA 



Hush-huslT 
stories you 
won’t find in 
the record 
books 



ISSUE 21 JANUARY 2015 

$6.95 (INCL. GST) NZ$7.90 (INCL.GST) 

Cworldofknowledgeau 
B worldofknowledge.com.au 



Discover Something New 



ll^ll 


' M 


M! II 


iiiiii 


Ml 


tel 


M[[]| 


'IMlMk 








MEET THE LOCALS. 
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Long days. Harsh environments. Extreme weather. You could say it’s pretty tough out here, 
but the locals wouldn’t have it any other way. In the face of extreme adversity the LandCruiser 200, 
LandCruiser 70 Double Cab, FJ Cruiser and Prado are built to thrive. Whatever the outback 
throws at them, it’s just another day in paradise. This is LandCruiser Country. 
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WELCOME 
FROM THE 
EDITOR 



It’s fitting that in an issue featuring a lead 
story on human experiments, we should also 
be celebrating the men who built Australia. 
Because in many ways, the country we call 
home was itself an experiment. Step one: 
take an unmapped land mass with no history 
of industrialisation or urbanisation. Step 
two: fill it with people from all corners of 
globe who have little in common culturally. 
Step three: stand back and watch the action 
unravel over the next 200 years. Step four: 
keep fingers crossed. 

The results have been pretty outstanding. 
Money can’t buy happiness, but over two 
centuries Australia has become a major 
economic world power, with living standards 
soaring above the world average: 

72% of people aged 15 to 64 have 
a paid job, life expectancy is 82 
years (two above the average) and 
our sense of community is strong 
(93% of people believe they know 
someone they can turn to in times 
of need). And more than 83% of us 
are generally satisfied with our lives. 
What was that about money? 

There have been ups and downs. 
Mistakes made, lessons learned. But 
we’ve all had a walk-on part in the 
soap opera that is the Great Australian 
Experiment. The nation’s success is 
your success. So enjoy your end-of- 
year break, and give yourself 
a patriotic pat on the back. 

Vince Jackson, Editor 
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If you think Australia is a target for asylum seekers, consjd^r this; ^;^ry day, 
up to 1,000 people seeking refuge arrive on Europe’s shore^^. Where o^^most 
were escaping poverty in Africa, many more are now fleeing warzones ii^tSyria 



These people have almost made it. They find 
themselves on the last leg of their journey to 
Sicily and a new life in Europe. Many are not so lucky: 
since 2000 more than 23,000 refugees have died trying 
to reach Europe. Thousands perished in 2014: in 
mid-September, 500 people drowned after their 
smugglers reportedly sank their own boat. 

Smuggling gangs charge up to $3,000 for a place on 
a ramshackle boat. The vessels are brutally overcrowded, 
with brawls and stabbings commonplace as people 
fight over what little space there is. A new EU 
regulation now requires the Mediterranean European 
states to receive refugees who are in distress at sea. 
This plays straight into the smugglers’ hands: recently 




the traffickers have begun to contact the rescue ships 
themselves to broadcast the coordinates of their boats. 

These rescue missions have led to an increase in the 
numbers of refugees; this year 100,000 have fled their 
homelands, up from 42,000 in 201 3. Most of them 
no longer come from Central Africa, but from nations 
further north. The humanitarian catastrophe in Syria 
is forcing desperate people across the Mediterranean. 
Central Africans, however, can now pass freely 
through Libya on their way to the Mediterranean 
coast - the once-authoritarian country previously 
presented a major obstacle. In total, 45 million 
people worldwide are seeking refuge. For many, 

Europe is their last and best hope. E . « 
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We pay tribute to the brain^i^ 
of the nation’s greatest projects; 




wn - behinl^ 

eerin^nd 
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science that put Australia on the world map 



Sydney Opera House 

Started 1959. Completed 1973 



Can it be that one of the world's most iconic buildings was 
inspired by the simple act of peeling an orange? Dane 
J0RN UTZON'S daring design beat 232 other entries in a 1957 
competition to design Sydney's new opera house, but the project's 
sheil-iike roof was soon giving the architect headaches - untii 
Utzon iooked at his humbie piece of fruit and reaiised he couid 
construct a buiiding of 14 outer pieces that wouid form a perfect 
sphere when assembled. He wasn't bothered by the fact that the 



technology to produce large pieces of curved concrete didn't exist. 
Despite a series of bitter arguments with Australian officiais over 
schedules and costs (the budget ballooned from $7m to $130m), 
which resulted in Utzon ieaving the project just before its 
compietion, the Sydney Dpera House was unveiied in 1973. 

Since then, the landmark has brought Australia priceiess amounts 
of internationai recognition and prestige, plus of course millions of 
tourism doilars. The buiiding remains on the Worid Heritage list. 
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centimetres is the 
amount the top of the 
famous arch rises and 
falls due to changes in 
temperature. This was 
accounted for in the 
.engineering process. 



above se^ level 
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SYDNEY HARBOUR BRTOGE 

Started 1923. Completed 1932 



Thanks to the perseverance of Queensland-born engineer 
JOHN BRADFIELD, a project to join the north and south shores 
of Sydney Harbour became more than just another bridge build 



■ There’s nothing like a world war to derail your best-laid 
plans. Almost 100 years after the idea of a bridge 
joining north and south Sydney was mooted, Queenslander 
Dr John Bradfield’s project to geographically unite the city 
was rejected in 1916 by NSW authorities, on the basis that 
the money would be better directed towards the war effort. 
Bradfield refused to let his dream fade. When the war ended, 
he lobbied state government with a new blueprint based 
on the design of New York’s Hell Gate Bridge, and in 
1924, the contract to build Sydney Harbour Bridge was 
finally awarded. Bradfield - with the help of 1 ,400 men 
- was on his way to earning the mantle of ‘father of the 
bridge.’ The iconic arch design of the ‘Coathanger’ wasn’t 
just chosen for its aesthetic beauty; the shape gives the 
53,000-tonne steel structure extra rigidity, and is better 



suited for the heavy traffic loads it would eventually 
shoulder. Look at any modern image of the bridge 
and it still holds its own in the shadow of the CBD’s 
skyscrapers; now imagine just how awe-inspiring 
a 134-metre-tall structure would have been in the 
context of a largely flat surrounding landscape. 

One million people turned out for the bridge’s 
opening celebrations in March 1932, a moment 
made sweeter by the fact that Australia, like the 
rest of the world, was in the grip of the Great 
Depression. It was a truly historical milestone 
for the nation. The bridge opened up access to 
central Sydney, sparking the kind of population 
growth that would transform the city, and the 
country, into an economic powerhouse. 












272,000 



litres of paint were 
needed to give the 
bridge its initial three 
coats. Such is the size 
of the structure, even 
today it’s constantly 
^ being painted. ^ 



^6,000,0001 

hand-made rivets hold 
Sydney Harbour Bridge 
together. And they 
were all secured by 
hand during 
V construction. j 



discovered at 
Kapunda, South 
Australia 



The countr/s 
first university, 
the University of 
Sydney, is founded 





Sydney and 



Melbourne are 



linked by electric 



telegraph 



1860 



John McDouall 



Stuart reaches the 



centre of Australia. 



Pushes on to 



Darwin by 1862 



1861 



Burke and Wills 



embark on their 



ill-fated mission 



across central 



Australia 



The Dverland 



Telegraph Line 



1878 



linking Darwin and 
Adelaide opens 



First horse-drawn 
trams operates in 
Adelaide 



1 

First water-born 
sewerage service 
begins operations 
in Adelaide 



The Sydney- 
Melbourne railway 
is opened, linking 
the country’s two 
biggest cities 



First Australian 
constitution 
passed by the UK 
parliament 



King Edward VII 
approves design of 
the Australian flag 

1908 

Canberra chosen as J 
the national capital 

1910 

First powered 
aircraft flight in 
Australia by visiting 
magician Harry 
Houdini in Victoria 






1,200 

horsepower was stuffed into 
the Twin Wasp engine, the 
most powerful powerplant in 
Australia at that time. Many 
components from the iconic 
Wirraway plane were fitted 
into the Boomerang. 



FOURTEEN 

weeks is all it took for the 
Boomerang to progress from 
the drawing hoard to its first 
flight on May 29, 1942, 
regarded as a record for 
combat plane production. 
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armaments were carried by ^ 
the Boomerang; two 20mm 

p^nnnn<( ^nri fniir r^lihrp 



BOOMERANG FIGHTER PLANE 

Started 1941. Completed 1943 






It was the first combat plane designed and built in Australia. Under the 
direction of aircraft pioneer SIR LAWRENCE WACKETT, the Boomerang 
played a vital role in saving the country from Japanese invasion 



■ It was 1942, in the middle of some of the darkest days of 
World War Two. The threat of Japanese invasion was real. 
The Imperial airforce had already bombed Darwin Harbour, killing 
more than 200 people. The British had surrendered to the Japanese 
in Singapore. In this context, Australia’s air defences were 
woefully under-equipped. Luckily, Lawrence Wackett had 
impressive aviation form; he was one of 21 pilots who formed the 
nucleus of the original RAAF, and had built a reputation for his 
design work on both military and civil aircraft. But it was as 
general manager of the Commonwealth Aircraft Corporation that 
Wackett played a central role in protecting Australia, overseeing 
development of the Boomerang, the first combat plane designed 
and built in Australia. While the small, 7.7-metre-long plane 
lacked the firepower and speed of the British-built Spitfires, its 
secret weapon was its agility and low-altitude performance. 



enabling pilots to fly reconnaissance missions over Japanese 
positions, or get close to ground targets in the jungles of Borneo 
and the Solomon Islands. “Any fighter which could destroy a 
Japanese bomber or ship-borne reconnaissance aircraft was of 
value, if only for second-line defence,” recalled Wackett in his 
memoirs. The Boomerang was also used in important support roles, 
both in assisting larger aircraft, and air-sea rescues in New 
Guinea. All up, 250 Boomerangs were built between 1942 and 
1945, under five different specifications; later models were 30% 
faster and could fly 1,200 metres higher. Sadly, Wackett 
experienced personal tragedy in 1944 when his only son, Wilbur, 
died while serving as a combat pilot. Ten years later, Wackett was 
knighted “in recognition of his outstanding pioneering services to 
the Australian aircraft industry”. The RAAF continued to choose 
its combat planes based on Wackett’s recommendations. 








DID YOU KNOW? 

The Scheme used one of 
the world’s first dozen 
transistorised computers, 
known as Snowcom. 

Its memory was equivalent 
to 8,000 hytes (8Kh) 
and could hold just over 
2,000 words. 



SNOWY MOUNTAINS SCHEME 

Started 1949. Completed 1974 

Forty years on, the hydroelectricity complex overseen by 
SIR WILLIAM HUDSON is still the largest ever Australian 
engineering project - and an important symbol of national identity 



didn’t have at home after the end of World War Two. 

It was a double-edged sword. More than 98% of 
the project was underground, requiring workers 
to tunnel through solid granite rock; 120 people died. 
Although wages were relatively high, conditions in 
the towns and camps built to accommodate the new 
influx of labour were tough, and cold. Still, a large 
proportion of the workers stayed permanently in 
Australia when the Snowy Mountains Scheme was 
finished in 1975, on-budget at $820 million. Hudson 
was knighted in recognition of his role on a project 
that, despite environmental concerns, continues 
to generate 1 0% of New South Wales’ power, 
and provides 2,100 gigalitres of water to the j 
Murray-Darling basin. Even now, it’s still regarded | 
as one of the world’s most complex hydro-electric m 
schemes, and a proud beacon of Australian m 
resourcefulness and human determination. m 



■ Even though it doesn’t boast the postcard glamour 
of other Australian landmarks, the Snowy Mountains 
Hydro-electric Scheme arguably packs a more powerful 
cultural punch. Work on the sprawling complex of sixteen 
dams and seven power stations, covering an area of 5,124 
square metres in Kosciuszko National Park, NSW, was a 
response to the needs of a changing nation. Electricity was 
required to power a growing population; farm crops in a 
drought-prone part of Australia had to be irrigated. The 
question of who would manage this beast of a project was 
so important, the final three candidates were fielded by 
Prime Minister Ben Chiefly’s cabinet - and it was New 
Zealand-born engineer William Hudson who got the nod. 
The sheer enormity of the build was evident in the size 
of the labour force - around 100,000 people worked 
on the project, 70% of whom were migrant workers. 

Many had left their families back in Europe, lured by 
the promise of regular employment, something they 




Y ten ^ 

'j per cent of NSW’s power \ 
comes from the Scheme. It ' 
collects water from melting 
snow and rain in the Snowy 
mountains. The water is stored 
in dams, then diverted to 
power stations further down 
^the mountain, where turbine^ 
\convert it into electricity. / 



1 NINETY NINE ^ 

per cent of the Snowy River’s' 
natural flow was diverted 
for the Scheme; recent 
conservation efforts have 
restored 16 % of its original. 
The lack of flow means parts 
of the river are clogged with 
y sediment, making it harder A 
for fish to spawn.^^ 



Sydney hosts the 
Empire Games, the 
precursor to the 
Commonwealth 
Games 



f 1940 

^ Howard Florey leads 
a team of scientists 
to discover penicillin 



I 1943 

f Cinematographer 
Damien Parer 
wins Australia’s 
first Oscar for his 
Kokoda Front Line! 
documentary 



Australia becomes 
a founding member 
of the United 
Nations 



Major post-war 
immigration scheme 
is introduced 



Mainstream TV is 
launched in Sydney 
with the words, 
“Good evening, 
and welcome to 
television” 



The 16th Summer 
Olympics are held in 
Melbourne 



Indigenous 
Australians 
recognised in the 
population count. 
Federal government 
must now legislate 
for them 






























r DID YOU KNOW? ^ 

^ In 1 924, a steamboat hit a 
reef near Cape Patton, forcing 
the crew to throw 500 barrels 
of beer and 120 cases of 
spirits overboard - cargo which 
the road builders used as an 
i excuse to take a two-week . 
V drinking holiday! A 



1968 

The nation’s first 
liver transplant is 
performed at 
St. Vincent’s 
Hospital, Sydney 

1971 

Neville Bonner 
is the first 
Indigenous Aussie 
to become a member 
of parliament 

1978 

Legislation passed ( 
ensuring that 
women who do the 
same job as men 
must be paid the 
same wage 

1975 

Patrick White is the 
- r : first Australian to 

. “ win the Nobel Prize 
in Literature 

> 1975 

PM Gough Whitlam 
introduces the 
Aboriginal Land 
Rights Bill into 
: ; ^ Parliament 

j 1988 

National Gallery of 
Australia is opened 
in Parkes, ACT, 
going on to hold 
more than 166,000 
works of art 









1983 

The Australian 
dollar is floated, 
allowing it 
to fluctuate 
independently on 
international money 
markets 

1985 

Advance Australia 
Fair is introduced 
as the official 
national anthem 

1988 

The country marks 
its bicentenary 
with massive 
celebrations 
nationwide 



GREAT OCEAN ROAD 

Started 1919. Completed 1932 

Geelong mayor and philanthropist HOWARD HITCHCOCK 
dipped into his own pocket to make sure one of Australia’s 
most breathtaking feats of engineering became a reality 



When the question ‘What is the world’s biggest 
memorial?’ pops up in a trivia quiz, you can now 
be confident in your answer. The Great Ocean Road, 
a 243-kilometre-long tarmac serpent hugging the 
Victorian coastline, is a permanent dedication to 
those who died during World War One. It took the 
enthusiasm of Geelong mayor Howard Hitchcock 
for the proposal to get off the ground. He imagined the 
project working in three ways: as a means of providing 
returning diggers with work, to establish an ever- 
lasting monument to those who died during the Great 
War, and, not least, as a tourist attraction with views 
to rival those of the French Riviera. Hitchcock set up 
the Great Ocean Road Trust, and busied himself with 
raising the funds needed to start construction, securing 
£81,000 ($150,000) from private investors and 



chucking in £3,000 ($1,300) of his own money. 

The remaining debt amassed during building 
would be paid back by road tolls. When an advance 
survey team began work in September 1919, 
progress was slow - about three kilometres 
a month. There was no heavy machinery to help 
bore through steep coastal mountains; labour was 
done by hand with picks, shovels and, perilously, 
explosives. Deaths became inevitable. In March 
1922, the first section of the Great Ocean Road 
was opened from Eastern View to Lome. Sadly, 
Hitchcock died of heart disease in August 1932, 
just months before the entire road was finished. 
There remains a memorial to the man himself 
on a stretch of bitumen near Lome; a memorial 
within a memorial, if you like. 
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'•/ DID YOU KNOW? > 

/ A huge marble mosaic 
/ reproduction of the Tasman 
( Map can now be seen on the 
\ floor of the Mitchell Library, 
\ at tbe State Library of New 
\ South Wales. / 



THE TASMAN MAP 

Started 1644. Completed 1695 

It’s debatable whether Captain James Cook would have 
ever found the mysterious continent known as New Holland 
without the map-making genius of ABEL TASMAN 



■ Compared to today’s precise digital maps, the 
Tasman Map (above) looks decidedly clunky. But 
once you consider that its creator, Dutch explorer Abel 
Tasman, had never set foot on Australian soil when he 
made it, and performed his observations from sea, 320 
years ago, the chart suddenly looks astonishingly 
accurate. The Tasman Map, hand-drawn on delicate 
Japanese paper, is an amalgamation of two of the 
seaman’s previous charts; the one he made during his 
famous southern trip - where, among other things, he 
came across the island eventually named after him, 
Tasmania - and his lesser-known attempt at exploring 



the north of the country. As with all maps of Australia 
from that era, parts of the continent were missing from 
Abel Tasman’s map (squint and you’ll see that in this 
case some of the Eastern seaboard is blank). But 
such was the Dutchman’s acumen, James Cook used 
the chart to successfully navigate his way to Port 
Jackson in January 1788 - almost 100 years after 
the Tasman Map was drawn. It’s safe to say that 
without the map, the course of Australian history 
could have taken a different turn. Abel Tasman’s 
legacy lives on in the various places, roads and 
landmarks named in his honour, w 
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WHICH CAVE CONTAINS 

CLOUDS? 



A t 42 kilometres in length, Er Wang Dong is the largest cave 
network in the world. Rivers flow along the cave floor, ferns 
and mosses grow on its soaring walls - a forest of deciduous 
trees has even made its home there. Tunnels mark routes to secret 
chambers, one of which is known as the Cloud Ladder Hall. This 
plunges 250 metres into the darkness - the equivalent of five 
Niagara Falls - and has a diameter of 150 metres. Researchers 
have observed a unique phenomenon within this mighty chamber: 
it has its own weather system, one that includes subterranean 



clouds. Meteorologists say this microclimate is made possible by 
the cave’s size, its low temperatures and moisture from the 
permeable limestone walls, all of which present ideal conditions 
for cloud formation. These occur when the Cloud Ladder Hall fills 
with water vapour, which rises upwards and condenses in the 
upper half of the cave. This creates thick clouds which eventually 
escape through a small opening in the ceiiing and turn to rain, 
meaning the cave also has its own weather zone above it. As the 
level of the cave’s river rises, the whole process begins again. 




TH E AAAGIC 



WORID OF 




Subterranean clouds, gigantic crystals, unique life forms: down in the Earth’s 
depths, meteorologists, geologists and mineralogists are encountering hidden 
natural phenomena. Feast your eyes on the planet’s most impressive caves 




■ cuevadeH 

LOS CRISTALES 



T emperatures of 58°C, up to 99% humidity and a maze of gigantic 
crystals: miners discovered these naturai phenomena in the 
two-miiiion-year-old Naica Mine cave, a mine fuii of siiver, 
lead and zinc directiy under the Chihuahuan Desert in Mexico. 

The grotto with the iargest crystais in the worid is nestied in the 
mine’s iimestone rock 300 metres underground. Made of seienite, 
a very pure and shiny gypsum, the biggest crystai is four metres 
in diameter, 12 metres iong and weighs 55 tons - as much as 
11 African bush eiephants. The crystaiiine iandscape is around 



30 metres iong and was formed some 350,000 years ago, after 
penetrative thermai water dissoived the caicium and suiphate 
ions in the soii. When temperatures feii, these ions connected 
themseives to seienite crystais. Over the centuries, in the 
cave’s unchanging ciimate, the crystais have kept on growing. 
The crystai cave is a iife-threatening environment: the hot and 
humid air underground ieads to breathing difficuities, fainting 
and heatstroke. Because of this, experts can only enter the 
cave when wearing protective suits and oxygen masks. 







O ver 15 million square kilometres of the Earth’s solid 
surface is covered in glacial ice - that’s around ten per 
cent of all land on the planet. On Iceland alone, more than 
1 1 ,300 square kilometres of glaciers cover the island. They are 
home to hidden tunnels and ice grottos, like this blue crystal 
cave inside the Svinafelisjbkull glacier. Rain and meltwater 
penetrate through crevices on the glacier’s surface and flow 
downwards towards the valley. It’s this flow of water that moulds 
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Openings at each end form doorways to caves of ice crystals. 
The cave, which is ten metres wide and nearly two metres 
high, stretches for more than 50 metres. Its walls are made 
of round polished ice that reflects blue light. No one can say 
exactly where the 900-cubic-metre grotto is located because 
it’s constantly moving. It moves up to a metre per day, along 
with the glacier, which also changes shape. This migration 
can also pose dangers: cracks in the ice could cause the 
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GEBIHE CAVE SYS 



I THE CRADLE OF CAVES 
I For 600 million years the Ziyun 
I Getu He Chuandong National 
f Park in the province of Guangxi 
f in southern China lay around 
! 1 ,000 metres under the sea. The 

# area in which the Gebihe cave 
m system is located also houses the 
M world’s least-explored caves. The 
V Miao Room measures 1 0.78 million 
cubic metres and was recently awarded 
the title of largest cave chamber in the 
world after it was found to be bigger than the 
previous existing world record holder, the 
Sarawak Chamber in Malaysia. 



TAIWAN 



The ceiling of the Miao Room is 191 
metres high and it is at this point where 
caves are often most unstable. Roofs 
can collapse, leaving behind just a hole 
full of boulders. 
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ITS ORIGIN LIES IN WATER 

The cave lay under the sea for half 
a billion years. Calcareous deposits 
collected on the floor, which were then 
dissolved by the carbon dioxide in the 
water. This formed the cavities. 








HOW OLD CAN A CAVE 



BECOME? 



C aves are like living organisms: they are born in water, grow 
very siowiy and subsequentiy die - what creates them can 
eventually destroy them. They develop through geological 
processes like corrosion (chemical weathering), erosion (mechanical 
weathering), tectonics (movement of the Earth’s crust or layers 
of rock) or a combination of aii three. These processes are ongoing, 
so a cave can never be considered ‘fuiiy grown’: subterranean 
rivers carry stones with them, which erode caicareous rock 



and deepen the chamber. The iifespan of a cave depends 
mainly on two factors: the material it’s made from and the 
surrounding environmental conditions. Earthquakes, heavy 
rain or gale-force winds can trigger collapses as they fill 
the cavity with debris and boulders smash in the walls 
- the cave becomes a part of the Earth’s surface. While ice 
caves normaiiy iast oniy a few years, caves made of caicareous 
rock can iast up to a miiiion years. □ 




10.78 MILLION CUBIC METRES 



>^>^.«0NTINU0US GROWTH 



WHAT DOES A CAVE CONSIST OF? 

Caves are often composed of ice, lava crust or, 
most commonly, calcareous rock. The latter 
are the most stable because their loose 
deposits solidify over time. The weight of the 
upper layers of rock presses downwards and 
squeezes the moisture out of the lower layers. 
This causes the temperature to rise - forming 
minerals that further strengthen the rock 



BIRTH AND DEATH 

The same geological processes that are 
responsible for creating a cave are also 
to blame for their gradual decay: extreme 
weather conditions can drastically 
shorten the lifespan of a cave. 



There’s room for 30 Boeing 747s in the 
Miao Room - maybe more in a few decades 
because the cave increases in size as the 
rpck is eroded by the river water. , 



tsr'owthTpurt ' 

During the rainy season the water level rises 
and a river flows through the 850-metre-long 
cave, taking rocks along with it. These rocks 
abrade the bottom of the cave, deepening it. 
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Can you become a criminal 
without realising it? 









(TT^e>)fa<yehoxyh^ 

Can emotions be 
controlled externally? 



} Are you turning into 

a human guinea pig? 

/ 




These days, our everyday lives have become a testing ground, and millions 



of people have become guinea pigs - without even realising it 




P icture a world 
where shady 
scientists join 
forces with a 
government 
with the aim of 
controlling the 
population. It 

sounds like a nightmare dystopian 
future - but it’s happening right 
now. 'Wirksam Regieren\ or 
‘Effective Governing’ is the name 
used by a group of top officials and 
scientists who have been meeting 
with the German government for 
months. What they’re discussing is 
not new laws. They want to control 
the German population much more 
effectively than any official directive 
could. That’s why the government 
has green-lit a completely new type 
of experimentation - the laboratory 
is Germany, and 82 million people 
are its unsuspecting guinea pigs. 

DOES THE GERMAN 
GOVERNMENT HAVE 
A BRAINWASHING UNIT? 
“People are not very good at 
making sensible decisions,” 



ARE THERE 
LIVING LABS? 



In a project run by the 
Massachusetts Institute of 
Technology (MIT), an entire 
region of Italy became a living 
laboratory. For two years, 
participants of Trentino as a 
Lab’ have been sending 
automated details about their 
lives and their surroundings 
to the lab. And that’s not all: 
“Every citizen becomes a 
living sensor: more data, 
more precision, lower costs,” 
according to the project’s 
mission statement. 



explains psychologist Daniel 
Kahneman. Rules and laws tend 
to encourage dissent - and 
are actually far too expensive. 

The Effective Governing project 
group, known by some as the 
brainwashing unit of the German 
government, wants to bypass 
that. Like in a laboratory, there are 
various types of experiments which 
researchers can use to update old 
concepts and try out new ideas: 
what works, what doesn’t? 

This concept is called ‘nudging’ 
and was invented by the American 
professors Richard Thaler and Cass 
Sunstein, both of whom also work 
for the UK and US governments. 

In practice their tricks can be 
extremely subtle: for example, 
the Inland Revenue in the UK 
often runs tax evasion publicity 
campaigns which focus heavily 
on guilt and the fear of ‘what the 
neighbours would say’. 

They also play with the 
subconscious: adding a sentence 
on tax returns stating “I promise 
that the following information 
is correct to the best of my 
knowledge” is believed to bring the 
Exchequer more than $400 million 
in additional income every year. 

This might sound harmless. But 
in reality, government ‘nudgers’ are 
overstepping the mark: “People’s 
behaviour is being controlled 
without them noticing,” says Jan 



Schnellenbach, an expert on 
behavioural choice theory. If people 
knew what was going on under 
their noses, it would be a lot harder 
for the government to operate. 

But the success gives the 
nudgers authority - and opens the 
doors for even more ‘nudging’ of 
the citizens. But where to begin? 
Every one of us contributes - 
constantly, every hour of the day. 
Our lives were turned into a huge 
laboratory experiment long ago: 

“For much of history, scientists had 
a small test group to work with. 

Today, however, researchers 
can draw massive amounts of 
data easily from our everyday 
lives,” explains Gillian Tett, an 
anthropology expert. In the 
process, people become variables; 
the laboratory observes their 
reactions. “Social physics” is 
how Alex Pentland from the 
Massachusetts Institute of 
Technology describes this new 
strand of science. 

“To see how things function 
in reality, we must set up living 
laboratories,” he says. He is talking 
about volunteers - but the reality 
has often gone further than that. 

Our lives are observed, analysed 
and manipulated without us even 
noticing. Behind our backs, our 
very existences have become 
living laboratories. In this special 
report. World of Knowledge 
uncovers the most extreme cases... 



<< 

If we can’t rely on labs 
any more, we must do 
tests in the real world. 

Ale^PenXiand/, MIT 1 ' 
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How can a life-threatening 



business model be legal? 



a 

The agrochemical lobby is one of 
Brussels’ strongest. They’re aggressive. 
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O ver the course of its 130-year 
history, the science journal 
Nature had never withdrawn 
an article. But when the 
microbiologist Ignacio Chapela proved 
that, despite the protestations of the 
manufacturers and GM scientists, 
genetically modified plants had 
become widespread in the wild 
through cross-pollination, hio-tech 
company Monsanto kicked up 
a massive fuss to prevent the 
article being published. 

The hiotech industry, which earns 
billions from its licence fees on GM 
plants, attempted to smear Chapela 
and his experiments. They claimed he 
was nothing more than an anti-GM 
activist. Meanwhile, it's estimated 
that 70-80% of food produced in the 
USA comes into contact with GM 
technology, making it a multi-billion 
dollar industry. “And an experiment, in 
which we are all human guinea pigs,” 
argues Andrew Kimbrell, head of the 
Center for Food Safety in Washington. 

Almost all the research into GM 
food is financed by the biotechnology 
sector - only 5% of scientists are 
independent. One of the few is Arpad 



Pusztai. “I would never eat genetically 
modified food,” the hiochemist said, 
after his experiments on rats showed 
their bodies underwent 36 changes 
when they were fed GM food. These 
included an increase in the size of 
their intestines and kidneys. After 
publishing his findings in 1998, 
Pusztai lost his job at the Rowett 
Research Institute in Aberdeen. 

The industry also tries to exert 
its influence in Europe: “The 
agrochemical lobby is one of the 
strongest in Brussels. Their behaviour 
is sometimes very aggressive,” says 
Nina Katzemich from Lobby Control, 
an organisation which campaigns for 
greater transparency in politics. 

While there are no GM fresh 
foods approved by Food Standards 
Australia and New Zealand, some 



other packaged products are 
genetically modified - but they 
must have their GM status displayed 
on their labelling. However, there 
are exceptions to this standard: GM 
ingredients in highly refined products 
(cooking oils, sugars, baked goods) 
don’t need to be listed, and current 
legislation allows companies to 
include up to 1% of GM organisms 
in food without labelling it as GM. 

“If you move a gene, one tiny gene, 
out of an organism into a different one 
you completely change its context. 
There is no way to predict how it’s 
going to behave and what the outcome 
will be,” explains the environmentalist 
David Suzuki. His view is one now 
shared by many. They argue that more 
science is needed to understand the 
unintended consequences of GM food. 
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CAN SOMEONE BE 
93% A MURDERER? 

Programs like CompStat or 
BlueCrash turn citizens into 
suspects. In conjunction with the 
authorities, they analyse 
“ahnormalities” in a person’s past, 
as weil as parameters iike where 
they live, their friends, the weather 
and sometimes even posts on 
social networks. What emerges is 
an algorithm that predicts the 
likeiihood of each targeted 
individuai becoming a murderer 
in his or her lifetime. 
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Can you become a criminal 
without realisin gj^^ j 









I t is still early in the morning 
when Robert McDaniel is visited 
by officials from the Chicago 
Police Department. Although the 
22-year-old high-school dropout has 
not committed a crime or been 
identified as a witness, the police 
officers’ warning is clear: “We are 
watching you. Don’t step out of 
line!’’ What McDaniel is unaware 
of is that he’s one of a million 
participants in a mass experiment 
which has already been running for 
four years: predictive policing. 

This process uses highly complex 
algorithms and thousands of 
parameters to produce a crime 
prediction service in real time. 

As a result of his past (shoplifting 
as a teenager), his neighbourhood 
(a problem area) and bis contacts 
(a friend was recently shot), 
McDaniel has been placed on the 
Chicago Police Department’s Heat 
List. Right now 420 suspects are 
being monitored. They have been 
categorised as ‘criminal time 
bombs’ by tbe computer, and may be 
more likely to commit a crime in the 
near future. Though the program has 



Li 

Surveillance is a weapon 
for humans who want to~ 
control other humans. 



reduced crime rates in many 
US cities, prevented crimes and 
identified potential murderers, 
critics say that predictive policing 
puts innocent citizens like McDaniel 
on the police’s radar and is little 
more than racial profiling. In the 
future it could be used to manipulate 
tbe behaviour of millions of people. 

It’s not just scientists and the 
US government that are interested; 
it’s believed at least one Australian 
police force have enquired about 
tbe technology, and the EU 
experiment INDECT has been 
operating since 2009. Liberty’s 
Shami Chakrabarti said on the 
project’s launch: “Profiling whole 
populations instead of monitoring 
individual suspects is a sinister 
step in any society. It’s dangerous 
enough at national level, but on a 



Europe-wide scale the idea becomes 
positively cbilling. ’’ INDECT’s 
experiments use algorithms to 
categorise images from CCTV 
cameras to identify and predict 
suspicious behaviour. 

“If you’re sitting in a train station 
and three trains have passed 
without you getting on, then it would 
rate that as abnormal behaviour,” 
says pre-crime expert Jens 
Halterlein. He’s convinced that the 
more the public knows about these 
surveillance techniques, the more 
it will influence the behaviour 
of its involuntary participants. 

Lab tests show that people hehave 
differently when they know they are 
being watched. Halterlein concludes: 
“Automatic video surveillance is 
a weapon: an aid for humans who 
want to control other humans.” 
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WHY WERE 

PRISONERS 

INFECTED? 

For just a few dollars and the 
hope of a reduction in their 
sentences, these inmates in 
the Illinois state prison in the 
1950s (right) are allowing 
themselves to be voluntarily 
infected with hepatitis viruses. 
Dr Joseph Boggs experimented 
with the then relatively unknown 
disease. Prisoners often 
knew nothing about the 
true background of these 
medical experiments. 
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It is easier, it is cheaper. Above all, 
you can trample on patients' rights. 1 1 
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of New York. But companies are now 
increasingly looking to developing 
countries as places to carry out their 
experiments. “It is easier, it is 
cheaper. Above all, you can trample 
on patients’ rights,” says Artjom 
Golowin, the chairman of the All- 
Russian Multiple Sclerosis Society. 
Alongside India, China and Indonesia, 
Russia is at the centre of a new 
industry, which outsources its 
experiments. “The doctors say to the 
patients: If you don’t take part in this 
study, you won’t receive treatment 
because we won’t have any money 
to pay for it,” explains Alexander 
Globenko, who coordinated one of the 
medical trials involving a new drug. 

It is estimated that Western 
pharmaceutical companies can 
reduce their research costs by around 
60% by outsourcing their work. 
Together with the genetic diversity 
of its huge population, lax regulations 
in India make the country an ideal 
location. But campaigners claim the 
individuals taking part in the trials 
are often the poorest in society 
who can’t read or write and don’t 
know what they have signed up to. 



W illie Trottie spends his 
final hours on death 
row, in advance of his 
execution in Texas. 

“I am actually quite calm,” he says. 
“Only the drugs make me worry. 
They’re experimenting with us.” The 
prison authorities refuse to say where 
they got their drugs, or if they have 
been properly tested. Trottie is right to 
be concerned; earlier this year some 
death row prisoners took hours to die 
from their injections. 

The two-million-plus prisoners in 
the USA also serve as human guinea 
pigs for the pharmaceutical industry. 
“Many prisoners receive medicines 
in blank packages. They don’t know 
what they’re taking,” says Prison 
Policy Examiner Susan Hillman. 

Until 1972 the health sector actually 
conducted 90% of their studies 
on prisoners. 

A few years ago a pharmaceutical 
firm carried out secret experiments on 
HIV-positive children from foster 
families with the consent of the state 



How quickly can you become 



a human guinea pig 
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We carry out thousands 
experiments every/ day./, 
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Can your emotions ^ 



be controlled externally? '/ 



E very sixth person on Earth 
‘lives’ on Facebook. In total, 
more than a billion people 
effectively have dual 
citizenship on Facebook, which takes 
up roughly 17 minutes of their day, 
every day. But those in control of the 
biggest nation in tbe world like to 
avoid the limelight as much as the 
government of North Korea - not much 
is known about tbe hierarchy of the 
organisation other than the identity of 
its founder and CEO, Mark Zuckerberg. 
And for good reason: Facebook can be 
likened to a social experiment carried 
out by a modern nation - except the 
online regime works in a far more 
arbitrary and manipulative fashion. 

If the true extent of its experiments 
were to become known, a mass 
exodus could occur from the country 
of Facebook... 

The citizens are the goods which 
Facebook provides to its advertisers. 

It allows them to be manipulated, as 
any new resident consents to the user 
agreement when they register. In fact, 
in order to find out how emotions can 
be controlled effectively, Facebook 
deliberately altered the newsfeeds of 
700,000 unsuspecting users during 
one week in January 2012. One test 
group received negative stories, the 
other mostly positive information. The 
result? Good moods increased - and 
bad ones did, too. The people reading 
the positive news releases began to 
express themselves more positively 



- and vice-versa. There was a storm 
of protest when the details of the 
experiment were revealed recently 
but this was no one-off case. 

“We carry out thousands of tests 
every day,” an anonymous Facebook 
data scientist reveals. “While many 
of these tests are used for the 
optimisation of specific results, 
others are intended to provide 
the foundations for long-term 
design decisions.” 

But what’s the point? If you are able 
to control emotions in a targeted 
fashion, you are also given the means 
with which to steer people in a 
particular direction. “Mostly, people 
make decisions without calculating 
the usage and probability,” explains 
psychologist Gerd Gigerenzer. The 
experiments have garnered interest 
from political parties, businesses 
and lobbying firms - and no wonder: 
hack into these subconscious 
processes and you have a weapon 
with which to influence the decisions 
of millions of people across the globe, 
be that in the next election or when 
launching a new product. 
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How do you achieve 
total control? 



many drone strikes as Miranshah. 

At least 80 people have already 
been killed in the air attacks. 
Hundreds of residents have been 
injured. And the inhabitants know 
that every walk, every visit to the 
market, every journey to the post 
office could be tbeir last. This life 
in tbe crosshairs manipulates the 
psyche of the people. “The drones 
over our city are like the Angel of 
Death,” explains local shopkeeper 
Nazeer Gul. “Only they know when 
and where they will attack and 
which lives they will extinguish.” 

Only the quiet hum in the air gives 
any indication that they are there. 
None of the residents know whether 
the unmanned aeroplanes are just 
carrying out surveillance work, or 
are about to launch a deadly attack. 
It’s this uncertainty, this fear that a 
drone could strike at any moment, 
that has granted the USA complete 
control over an entire city - without 
a single pair of boots on tbe ground 
in Miranshab. 

The experiment has shown that 
the potential effects of drones are 
far greater than previously thought. 
Much more than just terrorist- 
killers, drones are suitable for use 
as psychological weapons - with 
their help an entire civilian 
population can be taken hostage. 

As a result, other governments 
are now keen to take part in drone 
experiments - and to deploy 
armed drones in warzones. 



H ow do you hack into the 
psyche of thousands of 
people, without ever 
setting foot in their city? 
How do you manipulate their 
behaviour without ever coming 
into contact with any of them? 

And how can you change the entire 
public life of a region, including 
even the health of its residents? 
What sounds like mission 
impossible has actually now been 
achieved by the US government. 

The arena for this highly 
controversial experiment is the 
Pakistani border city of Miranshah. 
Just a few years ago it was a 
peaceful place, but today the locals 
are terrified. The streets are 
deserted and many people suffer 
from panic attacks. “Sales of 
anti-depressants and sedatives have 
exploded in recent years,” explains 
local pharmacist Hajji Gulab Jan 
Dawar. It’s as if an invisible virus 
has swept through the city and 
eaten deep into the minds of the 
people. The explanation is 
controversial: to this day, no other 
place in the world has suffered as 



HOW FAR DOES 
THIS EYE SEE? 

Flying at an altitude of 
20km, the RQ-4 drone 
can operate for up to 40 
hours without stopping. 

It’s capable of monitoring 
telephone conversations 
and movements on the 
ground. Around 40 of the 
aircraft are believed to 
be in operation, each 
capable of patrolling an 
area twice the size of 
Tasmania every 24 hours. 
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THE HISTORY OF — 

DANGEROUS 

EXPERIMENTS 



M uch of today’s science depends on the 
human experiments of yesteryear - 
regardless of whether they were legal or 
not, or whether they were ethical or morally 
sanctioned. Torture doctors like Nazi physician Josef 
Mengele sacrificed the lives of thousands by carrying 
out inhumane experiments of negligible scientific value. 
The Angel Of Death was fascinated by the study of genes 
and operated on hundreds of sets of twins in Auschwitz, 
without using anaesthesia. Since the Stone Age, doctors 
have been experimenting, trickling poisons and 
antidotes into wounds and administering extremely 
dangerous substances to their victims. Some of these 
‘healers’ were working purely for their own interests, but 
the very worst experiments actually took place directly 
or indirectly under the command of the authorities and 
governments of the time. World of Knowledge examines 
the most gruesome experiments in history... 




9 

Auschwitz, 

Poland 



# For two years Josef Mengele carried out 
hideous experiments on concentration camp 
inmates in his role as a doctor at Auschwitz. 
The Angel Of Death operated on victims by 
removing their organs and limbs and 
implanting them in other people. Thousands 
died as a result of his barbaric experiments, 
which he documented in meticulous detail. 
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How do you expose a spy? That 
was the question CIA director 
Allan Dulles occupied himself 
with. Since the end of the Second 
World War, America’s relationship 
with the Soviet Union had been 
steadily deteriorating. In 1953 
Dulles ordered a secret research 
project under the codename 
MKUItra. Scientists were tasked 
with developing a truth serum 
that would make enemy agents 
reveal all. For more than 20 
years, they injected thousands of 
unsuspecting test subjects with 
drugs, with little success. Some 
even died during the process. 





9 

Edgewood, 

USA 



# “Sometimes it was an injection, other 
times a pill,” remarked Tim Josephs, one of 
100,000 US soldiers who volunteered for 
‘medical experiments’, little knowing that 
these would include a veritable witches’ brew 
of drugs - and even chemical weapons. The 
tests lasted until 1975, and some victims 
continue to suffer the consequences today. 




9 

Algeria 



# In the 1 960s France tested its first atomic 
bombs in Algeria. Shortly after the explosion, 
officers sent around 300 soldiers to the 
test site. Most were young men doing their 
military service. The goal: to find out if the 
radiation would affect the fighting abilities 
of the troops. Soon afterwards, many of 
the soldiers developed cancer. 




9 

Worldwide 



9 From 1958 to 1961, a wave of disabled 
babies were born in the UK. At least 10,000 
children were affected worldwide -470 of 
whom are still living today. Born with deformed 
arms and legs, their defects were caused by 
thalidomide, an anti-morning sickness pill seen 
as safe at the time. Since then, the approval of 
new medicines has been radically tightened. 




9 

Stanford, 

USA 



9 As part of the Stanford Prison Experiment 
several US psychologists re-enacted everyday 
prison life with volunteers. But the situation 
between ‘guards’ and ‘inmates’ quickly 
escalated and cases of sadism became 
frequent. Some participants broke down with 
stress. The study ended prematurely, but it was 
considered a milestone in social research. □ 
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FLIGHT ARMOUR 
Ground fire from 23mm-calibre 
anti-aircraft guns strikes the 
A-10. But even with the loss of 
half a wing, a pitch elevator, the 
hydraulics and an engine, the 
machine is stili capahie of fiying. 





DECOY FLARES 

The heat emitted hy engines leads infrared 
anti-aircraft missiies to their target, so 
the A-1 0 throws out decoy flares when 
it is attacked: these then send the 
incoming missiles in the wrong direction. 






THE 

IMMORTAL 



The Fairchild Republic A-10 is ugly, slow and ancient - yet it still manages 
to outshine all of the US Air Force’s other strike jets. While the newest 
high-tech aircraft are struggling to cope with the adversities of the 
desert, this airborne tank is really coming into its own again 

T he US infantry find themselves in the 
middle of their worst nightmare in 
Afghanistan: their wrecked convoy is 
pinned down - fire rattles in from every 
side. The soldiers press themselves 
against their armoured vehicles while 
their panicked officer calls in air support. But where is 
the enemy? One thing is clear: the deadly rattle of a 
dangerous weapon is coming closer and closer - a few 
more metres and the Americans will be in the grenade 
launcher’s range. “Danger close,” the commander 
shouts over the radio. For the pilots of the two 
Fairchild Republic A-10s, these words mean: strike, 
immediately - even if taking out the enemy means 
potentially killing their own men. 

HOW DO YOU FIRE 4,200 TIMES PER MINUTE? 

The advancing Taliban know nothing of the avalanche 
that is about to engulf them as Captain Michael 
Soleman* brings his A-10 in at an angle of 30 degrees. 
He’s searching for clouds of smoke. “Even today, 
with all our high-tech gadgets, we rely on our eyes. 
Sometimes it’s simply too late for smart bombs and 
surgical procedures,” he says calmly. At an altitude of 
just 20 metres, Soleman races towards the enemy, who 
are only 50 metres away from the convoy. His timing is 
impeccable: Soleman pulls the trigger of the GAU-8/A 
Avenger, the largest, heaviest and most powerful 
on-board cannon ever carried by a jet. In theory, the 
seven rotating barrels can fire a staggering 4,200 shots 
* Name has been changed. 




TARGET SENSOR 
The Pave Penny laser sensor can 
spot a laser-marked target from 
a distance of almost 30km. The 
system projects the result directly 
onto the cockpit glass so the pilot 
can’t miss it. They only need to 
pull the trigger and hit the target. 







HELLFIRE 

The on-board cannon of the A-10 is 
placed slightly off-centre at the front. 
The reason: the seven barrels of the 
GAU-8/A Avenger rotate and always 
fire at a nine o’clock position, which is 
slap-bang on the aircraft’s centre line. 



BULLETPROOF 

The cockpit hood is not just bulletproof, it can even 
withstand a 20mm projectile. Beneath the cockpit, 
half a ton of titanium offers the pilot protection 
against even larger missiles. 



per minute. But in practice, a short burst lasting just 
one to two seconds is enough to disable even the 
most heavily armoured target. 

“It’s ugly, it’s lumbering and it’s old. But the A-10 
Warthog almost certainly remains the best performing 
airplane in the Air Force’s fleet,” says US military 
expert Jeffrey St. Clair. 

With their final attack, the two aircraft destroyed 
the Taliban’s convoy in a matter of minutes. The 
enemy fire was silenced - and all 60 US soldiers on 
the ground survived the skirmish. For the ‘Warthogs’ 

- as they’re known, because of their brutal firepower 



and resilience - this mission against the Taliban was 
merely a chance to flex their muscles. The planes 
were designed with other battles in mind. “No vehicle 
in the world is safe from this monster,” says an 
infantryman involved in the conflict. 

Anyone unlucky enough to find themselves in 
the A-1 0’s line of fire will have no idea what hits 
them. This is because each of the 70 bullets it fires 
every second travels at a speed of 1 ,000 metres 
per second. A single hit can trigger an inferno: the 
projectiles, which weigh almost half a kilogram and 
are made of extremely dense uranium, produce a 







TANK DESTROYER 

During the First Guif War, the USA’s A-IOs 
destroyed Iraqi tanks with such speed that the 
vehicles often didn’t even have time to get into 
their firing positions. The T-72, the world’s most 
frequently deployed tank with a price tag of over 
$1 million, had no chance against the A-1 Os’ 
cannon - despite being clad in a metre-thick layer 
of the strongest steel and synthetics. 
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cloud of dust that ignites upon contact and can 
cause what’s known as a secondary explosion. 

WHY CANT THE A-1 0 BE RETIRED? 

“No other jet has more firepower,” says Captain 
Soleman. The recoil of the cannon is so strong that 
it actually causes the already lumbering machine 
to decelerate. If it was fired continuously, the A-10 
would fall out of the sky unless some sort of counter- 
measures were deployed. These include the pilot 
following a precise sequence when firing the wing- 
mounted auxiliary weapons, as a slight shift in gravity 



would cause the recoil of the weapon to push the 
plane’s nose to the side. After 1 7 seconds of fire, 
the Warthog would have hurled half a ton of deadly 
ordnance at its opponent. The A-10 is unique among 
the world’s fighter planes: engineers developed the 
on-board cannon first - and only later considered 
how they were actually going to get the six-metre 
weapon, the size of a small truck, into the air. 

“Since the first Gulf War, the A-1 0 has outperformed 
every other aircraft even though the Stealth fighter 
got all the hype,” St. Clair explains. In its greatest 
mission against Saddam Hussein in 1990-1991, 
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The A-IO’s main weapon is its cannon, the GAU-8/A 
Avenger. Every second, it discharges 70 of the 30mm 
cartridges (pictured below) with a muzzle speed of up 
to 1 ,036 metres per second. In order to fire at such 
an extremely high rate and not overheat in the process, 
the GAU-8/A has seven 2.3-metre-long barrels - each 
of which fires ten times per second. To prevent the flying 
metal from damaging the jet’s engines, all of the empty 
cartridges are brought back into the 1,350-bullet 
magazine via a return chute. The A-10 also 
suspension points on its underside 
for air-to-ground missiles and bombs. 



CARTRIDGE CASE 
RETURN CHUTE 



AIRSPEED PROBE 




AILERON 




144 aircraft destroyed 4,000 targets during 9,000 
sorties on the front. The A-10 accounted for more than 
half of the 1 ,700 Iraqi tanks taken out by air strikes. 
Only six planes were lost and their success rate far 
exceeded that of faster, higher-specification and 
considerably more expensive competitors like the F-15 
Eagle or the F-16 Flying Falcon. Why? Even though 
the A-1 0’s speed is just 800km/h - a snail’s pace for a 
fighter jet - it is almost impossible to blast this flying 
tank out of the sky. 

No other aircraft in the US Air Force can withstand 
more: the Warthog can even survive a missile strike 
under certain circumstances, thanks to its half-ton, 
titanium-armoured cockpit. Its self-sealing fuel tank 
is protected by internal and external foam layers. 
Meanwhile, the two engines are as far apart as 
possible, minimising the possibility of a simultaneous 
failure in the event of a rear impact. On top of all this, 
the pilot can also fall back on three on-board fire- 
extinguishing systems. Some Warthogs have made 



it back to base with shredded wings, bullet-riddled 
fuselage and broken hydraulics. Even the glass cockpit 
hood can withstand 20mm gunfire. The F-35 - the most 
expensive plane in history and a potential successor to 
the A-1 0 - can be shot down by a Kalashnikov. 

“The Air Force wouldn’t allow the F-16 to fly below 
3,000 metres because of its vulnerability to attack from 
anti-aircraft guns and missiles,” admits military expert 
Robert Coram. The US military is having a tough time 
convincing critics of the F-35 that the costly jet can 
perform the close air support for ground troops that 
is the A-IO’s main strength. 

The simple brute force of the A-1 0 does not 
automatically fit into a modern, state-of-the-art 
air force, which is why the military has wanted 
to scrap the fleet for years. But the US Congress 
is yet to be convinced by the alternatives and has 
blocked the US Air Force’s plans to scrap it. The 
Warthog is so enduring, even its own commanders 
can’t put it out of action. □ 
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Persian Heritage October ‘is - 17 Days 



Discover the myriads of spiendid mosques, minarets, 
mausoieums and madrasah constructed during the Goiden Age. 

Marvei at the Worid Heritage Fire Tempie and the Tower of 
Siience in Yadz. 

Expiore a seciuded settiement occupied by nomads at Bavanat, 
on the edge of the desert in the Zagros Mountains. 

From $6,840 



Discover Myanmar November ‘is - U Days 



Visit the former royai capitai of Amarapura, inciuding U Bien’s 
bridge - the worid’s iongest teakwood bridge. 

Discover Bagan, one of Asia’s premier archaeoiogicai sites with 
more than 2,000 pagodas. 

Spend three days expioring the city of Mandaiay, the cuiturai 
and historicai heart of Myanmar. 

From $5,190 



Odyssey to Bhutan February ‘IS - 17 Days 



A visit to Chimi Lhakang, a popuiar fertiiity tempie honouring the 
“Divine Madman”, reiigious foik-hero Drukpa Kiniey. 

Tours of Bhutan’s great fortresses, enormous stone-waiied reiigious 
and poiiticai centres that tower above the surrounding country 

A waikor horse-ride to Bhutan’s iconic "Tigers’ Nest” (Taktshang) 
Buddhist monastery 

From $8,330 



Britain’s Canals & Railways April ‘is - 23 Days 



See the architecturai wonders of 1 8th and 19th century bridges, 
viaducts and aqueducts. 

Enjoy severai short scenic raii journeys in Waies, Engiand 
and Scotiand. 

Scenic canai cruises inciuding the Liangoiien Canai in Waies, 
the Lancaster Canai and a cruise on the Norfoik Broads. 

From $9,625 



Reserve your seat by 
calling 1300 888 225 
or visit odysseytraveller.com 






PROUDLY NOT FOR PROFIT 



HELPING FUND 
UNIVERSITY SCHOLARSHIPS 




See • Feel • Learn 



*Terms and conditions at odysseytraveiier.com 



Educational Travel Specialists for over 50s since 1983 











You’d think that freezing cold water would sound the death knell 
for life. But Canada’s Gulf of Saint Lawrence is just one of countless 
marine environments worldwide that boast incredible biodiversity, 
thanks to the interaction of powerful ocean currents 
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This curious harp seal pup is 
shown here ducking its head 
underwater. It is perched on an 
ice floe close to the Canadian 
city of Quebec, on a waterway 
that can quite comfortably be 
described as a cradle of life 
- the Saint Lawrence River. 
Here, where the seal is sitting, 
the river is in a state of 
transformation - not yet an 
ocean, it is a gulf rich in marine 
life. Geologists use the term 
‘estuary’ to describe the 
funnel-shaped bay at the mouth 
of a river. This is where 
nutrients, transported from the 
sea by highly complex 
processes, and inland sediment, 
transported downstream by the 
river, meet to create the 
perfect environment for a true 
explosion of life. Four types of 
seal share the breeding 
seasons: harbour seals and 
grey seals give birth to their 
young in summer, while harp 
seals and hooded seals are 
born in winter. Tens of 
thousands of seals benefit from 
the abundance of fish in the 
Gulf of Saint Lawrence. 
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The fishermen have done well here, but 
they overlooked this chap: a shorthorn 
sculpin swims through a cloud of fish 
scales dumped off the end of the pier 
by a cutter. Nearby, on the banks of 
Tadoussac, a village on the northern 
shore of the Saint Lawrence River, 
steep cliffs rise like fjords into the 
sky. And beneath the water something 
spectacular is afoot: the icy Labrador 
Current, which flows from the Atlantic 
into the Gulf, hits an underwater cliff 
face, abruptly reducing the depth of 
the Gulf from 300 to roughly 20 metres. 
An upwelling zone develops, pushing 
nutrients and zooplankton from the 
deep water upwards. Shellfish and 
small fish, both of which the shorthorn 
sculpin is fond of gorging on, need 
only open their mouths in order to be 
completely sated on krill and plankton. 
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FLOATING MENACE 

This image aiso shows part of the 
Saint Lawrence Riven cloudy, brackish 
water - a stagnant part of an 
otherwise fast-moving and powerful 
waterway. A lion’s mane jellyfish, one 
of the largest species of jellyfish, 
propeis itself through this aigae-fiiied 
section of the river. Though the 
greenery may initiaily seem purely 
decorative, the algae is actually a 
warning sign for the ecosystem. In 
over-fished areas of the river, parts of 
the food chain break away. Jeiiyfish 

- as frugal as they are persistent 

- pop up here, rapidiy dominating 
massive areas. The best ecosystems 
have short food chains, allowing less 
energy to be expended at each stage. 
These chains begin with microaigae, 
which gobble up the smallest 
organisms iike zooplankton, which in 
turn fill up fish and mammals such as 
the blue whale. 
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t sits calmly on the gravelly river bed, as if it has 
all the time in the world. A row of sharp teeth glint 
between the drooping corners of its surly-looking 
mouth. But it doesn’t have these teeth because 
it’s a wild hunting beast - even if its name, the 
Atlantic wolffish, does tend to suggest a predatory 
personality. Instead, the wolffish needs them to chomp 
on the mussels and crustaceans that form the basis 
of its diet. And these are found in abundance here, 
lying motionless like the wolffish, filling their own 
stomachs with the smallest organisms in the ocean: 
plankton. Some areas are ideally suited to animal 
life. The immense Saint Lawrence River, a water 
highway that marks the entrance to North America, 
is one such region. It’s a place where everything fits 
together, where extremely complex natural processes 
converge. A place that not only benefits life, but 
causes it to explode spectacularly. 

IS IT A RIVER OR SEA? 



First off, what should we call the Saint Lawrence 
River? Is it a river, a sprawling delta or some kind of 
sea? All three are correct or, at least, not incorrect. 

The Saint Lawrence River is a unique waterway that 
travels 3,000 kilometres from its source in Minnesota, 
where it is still called the North River, to its mouth. On 
its journey the river cuts across the Great Lakes and 
forms 150 kilometres of the border between the USA 
and Canada before flowing north-eastwards. 

Hydrologists divide the Saint Lawrence River into 
four sections. The fluvial section encompasses the 
course of the river from its outlet into Lake Ontario 
- the point from which the river carries the name ‘Saint 
Lawrence’ - until Quebec. From there the fluvial 
estuary section begins, marking the first part of the 
estuary zone. Cloudy brackish water and marshlands 
characterise this part, which is home to thousands of 
waterfowl, eel, trout and other breeds of fish. The 
nearer you get to the river’s mouth, the saltier the 
water becomes. In the upper estuary section, marine 
mammals like beluga whales and seals can be found 
alongside saltwater fish. The lower estuary and the 
Gulf represent a saltwater paradise for cod, halibut, 
flounder and salmon as well as the large cetaceans. 
Shortly before it empties into the Atlantic, the river 
is over 145 kilometres wide. 

WHAT BOOSTS NEW LIFE? 



Any explanation of the Gulf’s boundless fertility begins 
with a familiar concept: water is constantly in motion. 
And not all H 2 O is created equal. If you were to sail to 




PRIME LOCATION 

The average water depth in the 
Gulf of Saint Lawrence is 148 
metres. Canada’s federal 
government shares jurisdiction of 
this massive area with the five 
bordering provinces - a set-up 
that sometimes complicates the 
supervision of fishing and 
seal-hunting as well as plans 
for oil extraction in this 
bountiful region. 








the eastern side of Cape Breton island (a spit of 
land at the entrance to the Gulf of Saint Lawrence), 
you’d feel the cold, windy currents of the Atlantic 
thrusting themselves against the shore. Cn the 
western side, however, the water is calmer, a few 
degrees warmer - and much more fertile. Here 
our wolffish munches on shellfish in peace, and 
shares its habitat with thousands of other species 
in what biologists call an ‘ecologically significant’ 
region. These areas exist worldwide, particularly 
in coastal regions - or so-called upwelling zones. 

Upwelling systems are shaped by the interaction 
of three natural forces: the powerful currents that 
cross the world’s oceans like giant conveyor belts, 
the power of the wind and the Earth’s rotation. 

How does this work in practice? Ccean currents 
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allow cold water in the polar regions to sink to great 
depths and flow towards the equator. This water 
can remain there for centuries, gathering valuable 
nutrients from marine organisms that sink into the 
depths when they die. The water becomes so 
rich in nutrients, it could practically be used as 
compost in even the most barren desert. 

So what is the best fertiliser in the sea used 
for if there are no plants that need cultivating? 

This is where the wind comes into play. When 
wind blows along the sea, it displaces the water 
on the ocean’s surface. The Earth’s rotation also 
causes water to be displaced: a force known 
as the Coriolis effect steers ocean currents to 
the right in the northern hemisphere, and to the 
left in the southern hemisphere - so the water 
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shifted by the wind is transported through the oceans and 
around the globe in a spiral motion, making room for cold 
water from the deep to rise upwards. When water from 
beneath upwells, vital nutrients are swept back to the 
surface where they’re needed most. The water at the top 
becomes enriched with oxygen, fuelling vast blooms of 
phytoplankton - tiny algal cells which form the basis of the 
food chain. These are then consumed by swarms of krill, 
themselves the favourite food of marine mammals like 
whales. A paradise for life develops. 

Stable wind systems like the trade winds in the 
southern hemisphere also generate upwelling systems 
close to the equator. The Humboldt Current off the 
coast of Chile has created one of the most fertile marine 



IDEAL CONDITIONS FOR LIFE 



N orth America’s third-largest river, the Saint 
Lawrence River, connects the Great Lakes to 
the Atlantic Ocean. For around 1200 kilometres, 
it flows under this name as a river, before progressing 
into a 660-kilometre-long funnel-shaped estuary 
opening into the Gulf of Saint Lawrence. There, 
across an area of 235,000 square kilometres, 
nutrient-rich Atlantic saltwater mixes with freshwater 
from the river. In this massive body of water, an 
incredible variety of life forms have developed. 



ecosystems in the world. Its cold water has a cooling 
effect on the climate of the neighbouring Atacama 
desert, one of the driest regions in the world. But just 
a few kilometres away, its nutrient-rich waters see to it 



that all breeds of life are thriving. 

And the Saint Lawrence River? It also forms a small 
part of this global conveyor belt. The river abuts the icy 
Labrador Current, which usually flows at a depth of 300 
metres in the opposite direction. But at the entrance to 
the estuary, upwelling forces ensure that the cold, 
nutrient-rich water rises upwards and mixes with the 
surface water. During this vast mixing process, the 
Labrador Current incorporates a large amount of water 
from the river, which it then transports from the tip of 





SAINT LAWRENCE RIVER 



Newfoundland to the warm Gulf stream, which in turn 
flows towards Europe and influences the climate. 

In several decades, it’s likely that drops of the same 
water in which the wolffish waited calmly for its prey, 
will wash up on beaches thousands of kilometres away. □ 
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THE ROUTES OF LIFE 

On their journey northwards, the water 
currents - which can reach speeds of 
1 1 km/h - become colder and colder. Then 
suddenly, close to the Arctic Circle, they 
fall to depths of 3,000 metres: a gigantic 
waterfall in the middle of the ocean. 
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FERTILE CURRENT 

The cold deep current eventually 
flows along the coast of America 
and then south again, reaching 
the surface in upwelling zones 
along with its nutrient-rich cargo 



HIGHWAY TO 
THE NORTH 

For millions of marine 
creatures, including 
whales, rays and 
dolphins, the large band 
of current in the Atlantic 
is the most important 
‘motorway’ in the sea. 






UNDERGROUND ASSETS 



MARINE PARADE 



The areas shaded green on the map are 
those that have been classified as 
ecologically significant, thanks to the wealth 
of biodiversity found there. Just one problem: 
the area is also rich in oil, something that oil 
companies are keen to exploit... 



Thirteen types of whale are regularly 
spotted in the Gulf, blue whales among 
them. Nineteen types of shark also thrive 
here, along with a variety of seals and 
schools of cod, herring and salmon. 
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M Ecologically significant area 



Proposed Marine 
Protected Area 

YOUTHFUL PARADISE 
Geologically, the Gulf of Saint Lawrence is 
relatively young. Nineteen thousand years ago 
the entire region was huried under a layer of 
ice several kilometres thick. When the ice 
melted, the landmasses rose upwards, the Gulf 
filled with water - and it became a meeting 
point for both freshwater and saltwater fish. 
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Oil research areas 
Areas assigned to the oil industry 
Proposed oil well 
Abandoned oil well 
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For years, interpreting dreams was the realm of psychologists 
But now neuroscience is using state-of-the-art imaging •. ' 

technology to make spectacular new breakthroughs. , ' ; '• 

It seems dreams are capable of revealing unexpected V - 
information about our bodies and our minds ■ : 
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15 QUESTIONS ABOUT MY DREAMS 



K enneth Parks was cfearly not 

all there when he stabbed * 
his mother-in-law to death. 

In fact, he was asleep. 

Though this might sound 
absurd, it’s really quite 
simple. It appears that the 
Canadian man, who suffered 
from long-term insomnia and 
was experiencing severe 

stress at the time of the crime, wasn’t awake for the i 
* entire ordeal. He even drove his car to the scene of the 
crime in this condition. When he finally awoke, it was 
too late: the first thing Parks consciously remembers , 
is looking into his victim’s terrified eyes. He 
experienced everything else in a dreamlike state. But 
parks couldn’t have been dreaming - could he? 

Neurological examinations in a sleep laboratory 
: showed that his sleep patterns were highly irregular: 
although his sleep was deep, it was also very unstable 
- certain parts of his brain were awake while others 
were in deep-sleep mode. The neurologists concluded 
that his brain functions were operating independently 
of one another. He retained control over his motor 
function, which meant he was able to move and 
could commit the bloody crime. His consciousness, 
however, was operating in a sphere that healthy 
people experience from the safety of their beds, in 
a paralysed state - in the world of dreams. Given the 
neurological evidence. Parks was not found to be 
responsible for his actions and was acquitted of the 
crime. This extreme case shows the powerful and 
complex impact of our dream worlds. 

Using state-of-the-art measuring techniques, 
scientists are now making pioneering discoveries 
about dreams that have the potential to change our 
Jives. Experts at the University of Montreal compiled 
thousands of dream reports and gathered them in 
a huge ‘dream database’: a unique collection of 
messages that our subconscious - the part of our 
personality hidden to us in waking life - reveals to us 
during sleep. After all, that’s exactly what dreams are: 
the sole means of communication open to a hidden 
part of ourselves, one that knows more about our 
mind and body than we’d care to admit. But dreams 
can be difficult to decipher - and if we aren’t even 
aware of what our dreams are trying to tell us, they’ll 
never make sense. Even though Parks’ case shows 
dreams can sometimes be a matter of life and death... 





HOW DOES THE BRAIN 
CREATE NEW WORLDS? L 



Suddenly we’re floating, the world around us seems to 
stand still, except for that pink elephant calmly floating 
above us. Scenarios like these are the dream worlds we 
inhabit at night - a pretty incredible performance put 
on by the brain! Even the smallest of details are simulated 
by the imagination, created entirely by our brains but 
experienced as though they were real. Neuroscientists 
have discovered that our minds release large amounts 
of dopamine as we dream - the same hormone that 
makes us alert and productive. That actually makes a lot 
of sense: during sleep our bodies are paralysed and cut 
off from the real world - making us hunger for the 
impressions of our dream world. And dreams enable this 
experience through dopamine: “It lets you do almost 
anything you want,” says dream scientist Mark Solms. 




CAN DREAMS BE 

UNHEALTHY? 



Have you ever woken up from a dream with a start and 
looked around in a confused state, before falling asleep 
again? Then you’ve experienced first-hand what REM 
(Rapid Eye Movement) sleep is all about. This phase of 
sleep is becoming increasingly important in neuroscience 
as most dreaming takes place during it. Blood pressure, 
breathing rate and heart rate increase during REM sleep 
- it’s pure physical stress, about as strenuous as cycling 
uphill. If you have heart problems, your risk of a heart 
attack is highest during REM sleep. This phase also 
stimulates the amygdala, the brain’s fear centre. It’s the 
only phase in which nightmares occur: and the longer we 
sleep, the more REM phases we have. So it might be 
better not to sleep in - what seems relaxing can quickly 
turn into fatigue or even depression (the risk of both is 
increased in people who have regular nightmares). 








CAN AN MRI 

SCAN READ 
OUR DREAMS? 

How does your brain recognise faces? 

And could we reconstruct this facial 
recognition using neuronal signals? Would 
it be possible to reconstruct dreams in 
real images? Possibly - if we first compiled 
a kind of dictionary that catalogued these 
signals. Neuroscientist Alan Cowen 
showed six test subjects pictures of 300 
faces as they lay in an MRI machine. While 
they looked at the pictures, the machine 
analysed how the participants’ brains 
reacted to different facial features, 
creating a dataset of neuronal patterns. 
Afterwards, they showed the test subjects 
different faces. The data they’d already 
collected helped them to reconstruct what 
was seen - the top row shows the original 
faces, while the bottom shows the images 
reconstructed by the scanner using only 
the data from the brain. 
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DO DREAMS KNOW 
ABOUT YOUR BODY? 



DOES THE BRAIN HAVE ITS 

OWN TWILIGHT ZONE? 

When exactly did you fall asleep last night? You don’t 
remember when you crossed the line between being 
awake and dreaming, do you? Or how long it took? 

That’s hardly surprising: like a submarine sinking slowly 
underwater and losing contact with the surface only in 
gradual increments, your brain does not switch off all 
connections to the waking world in one go when you fall 
asleep. Our sensory signals converge in the thalamus, 
which relays them to the cerebrum - the seat of human 
consciousness. That’s why neuroscientists describe the 
thalamus as the ‘door to consciousness’. But when we 
fall asleep, the thalamus is deactivated before the 
cerebrum. This disparity leads to hallucinations that are 
not yet real dreams. According to Michel Magnin, a 
French neurophysiologist, these hallucinations are 
misinterpretations of certain signals that the brain is 
unable to decipher without the help of the thalamus. 
Neuroscientists call this state hypnagogia. You think you 
can hear someone screaming or see strange static 
images. When you wake up, however, the various parts of 
the brain immediately start working in tandem again. 



The night brain could be compared to an undiscovered 
terrain, one that scientists are only just beginning to map. 

What does it mean when we dream about illness? We 
haven’t experienced any pain or other symptoms, but the 
illness has already begun to develop. Does our dreaming 
self know something we don’t? Several reports suggest 
that your dreams may give you information about your 
body’s condition. US surgeon Bernie Siegel had a patient 
who had recurring dreams about being tortured by a man 
holding hot coals under his chin. Tests revealed he had 
thyroid cancer. “Dreams can be like x-rays in some 
cases,” says dream expert Dr Robert Van de Castle. 

Scientists are not sure why, but they have identified one 
sure warning sign: if your dreams suddenly take a violent 
turn and you regularly dream about fighting off an 
attacker, you are more likely to develop certain 
neurodegenerative illnesses, like Parkinson’s, in one or 
two decades. In many cases these dreams are the first 
signs of a condition that can take years to develop and 
be diagnosed. This perplexing phenomenon is called 
RBD (Rapid Eye Movement Sleep Behaviour Disorder). 

> 
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CAN YOUR BRAIN 

CONQUER A 
NIGHTMARE? 



Sometimes you feel distressed when you wake up. You 
know you must have dreamed about something 
unpleasant, but you can’t pinpoint exactly what it was 
- whatever image you found frightening has already 
disappeared. After years of neurological dream 



1. ANXIETY YOU EXPERIENCED IN THE 
PAST FORMS THE PIOT OF A NIGHTMARE 

During a dream, the hippocampus, the seat of memory and learning, 
constructs a simulation that transforms the frightening elements of 
anxiety you have experienced in the past into different, more 
comforting episodes from your memory: a nightmare is born. 










research, Canadian psychologist Tore Nielsen has reached 
a fascinating conclusion: your brain acts like a fear censor 
every night, working to protect you from your worst dream 
memories. Using his discoveries, Nielsen has developed 
the first ever neuropsychological model of nightmares. 




2. THE INITIAl REACTION IS FEAR 

The amygdala, the area of the brain in which our fear 
memories are stored, reacts just as it would if you 
were reliving the frightening episode from your past. 
It sends out neurotransmitters that generate feelings 
of fear and place the brain in a state of alarm. 



i 



3.THEFEARISANA1YSED 

The prefrontal cortex examines the content 
of the dream more closely. If it can extract 
enough comforting information from the 
dream, it stunts the level of fear in the 
amygdala and the cingulate gyrus. As part 
of the limbic system, the latter is active in 
emotional processes and impulse control. 



Analysis Of 
the fear 



f 
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m CAN FOOD CAUSE 
NIGHTMARES? 



Dream sleep is subject to the same physical influences 
as our waking life. For this reason, even things as banal 
as food can have an unforeseen impact on the 
dreaming mind. When metabolism increases, perhaps 
because the body is busy digesting particularly spicy 
or heavy foods, our sleep rhythms can be directly 
affected. As the REM phase becomes more active, our 
dreams become more intense - nightmares included. 
“It might be that some people are particularly sensitive 
to the chemical composition of certain foods,” says 
Tore Nielsen, who specialises in nightmares. 




WHAT DOES IT MEAN 

IF YOUR PARTNER 
IS IN YOUR DREAM? 



Over the course of human history, we’ve developed 
certain patterns in the brain to help us pick the right 
partner. A previously unknown fact: dreams are very 
important in this process, acting like a supervisor with 
surprisingly accurate insight - generally more accurate 
than your own - into where your relationship stands. 
People who feel more connected to their other halves 
dream about them more often. For example, they might 
dream about their partners asking them for help. A US 
study found that in relationships that are already 
troubled, dreams about a partner’s infidelity can 
sometimes provide the impetus to end the relationship. 
However, healthy relationships tend to cushion the 
negative impact of such dreamed emotions. 




WHAT'S THE PURPOSE 
OF NIGHTMARES? 



Dreaming about flying or falling, nightmares about the 
death of a loved one, frustrating dreams about being 
late for something, horrific visions of being attacked 
by a predator or drowning in a tsunami - today’s 
evolutionary biologists agree that having these dreams > 



is an important method that the brain uses to simulate 
danger so that the dreamer will be better prepared for 
threatening situations when awake. Just like our 
forefathers before us, we dream about being chased 
by wolves - although we are unlikely to ever encounter 
a wolf in the wild. Finnish scientist Antti Revonsuo 
specialises in nightmares and is convinced that the 
mechanisms that enable us to practise stressful 
moments in our dreams stay with us throughout our 
lives. It isn’t until we reach adulthood that we add 
modern-day horror scenarios to the wild animals of 
yore, like losing your wallet or having a car accident, for 
instance. Revonsuo even goes so far as to say, 

“Without nightmares and bad dreams, there’s a good 
chance that humanity wouldn’t be here today.” 



WHAT DO RECURRING 
DREAMS MEAN? 



It’s time for his physics exam again and he knows he’ll 
never pass. Stephen Browne feels like a primary school 
pupil in the running for a Nobel Prize. For many years, 
most neurobiologists believed that dreams developed 
by chance without following any recognisable pattern. 
Deriving a meaningful conclusion from a specific dream 
image or a recurring dream was considered esoteric 
nonsense. Today, however, neuroscientists recognise 
that recurring dreams are as universal as emotions. 
Billions of people are afraid of exams, which explains 
why this is one of the most common recurring dreams 
across the world. The fear takes root in your 
subconscious and keeps recurring as a common 
theme whenever you experience anxiety or stress. 

After all, what is the classic exam dream, if not the 
fear of turning up and failing? Scientists who research 
stress are convinced that this fear can keep 
reappearing throughout our lives. 



(Ill DO DREAMS MAKE 

A lot of good ideas are hatched when you bring two 
things together that are otherwise unrelated. At first 
glance, it may seem that the urge to fasten your shoes 
as quickly as possible and the way that seeds get 
stuck to animal fur when they brush up against certain 
plants are two entirely different concepts. But taken 
together, they brought about the invention of Velcro. 
Creatively repurposing thoughts like this is something 
the brain also does when you dream - especially 



during REM sleep. “During REM our brain areas start 
to really talk to each other a lot more. REM sleep 
seems to enhance memories that you do not 
consciously try to manipulate, such as your visual 
memories and your creativity,” explains Sara Mednick, 
a sleep researcher from the University of California. 
Dreams also have another function: they sift through 
the memories of the past day looking for important new 
skills, before consolidating them in the long-term 
memory. In other words, sleep is a state in which the 
information that comes flooding in every day is 
converted into knowledge. 



ARE GAMERS 'BETTER' 
WITH NIGHTMARES? 



People who regularly play computer games appear to 
develop a specific skill that allows them to react more 
calmly to nightmares than non-gamers. It’s a logical 
effect: in nightmares, as in a waking state, nothing 
frightens us more than losing control - one of the 
biggest stress factors known to man. But in computer 
games, the gamer always has absolute control. After 
speaking with dreamers, Canadian psychologist Jayne 
Gackenbach found that gamers who had dreams about 
being chased were more likely to defend themselves. 
The fear centre was much less active than the area of 
the brain responsible for tactical thinking - and 
seemingly the reward centre as well. “They say that 
they had a nightmare and it was great,” the researcher 
explains, “and that they feel much stronger after the 
experience.” Does this mean that gaming could prove 
ideal training for people dealing with agonising and 
traumatic nightmares? 



DO DREAMS PROfECT 
YOUR FEELINGS? 



US psychologist Rosalind D. Cartwright is convinced 
that dreaming is the brain’s way of easing the severity 
of our daily worries and counteracting acute stress. 
“It’s almost like having an internal therapist, because 
you associate [through dreams] to previous similar 
feelings, and you work through the emotion related 
to it so that it is reduced by morning,” the psychologist 
says. In sleep studies of recently divorced women, 
Cartwright found that the women who could recall 
dreams involving their ex-husbands or their former 
relationships scored better on tests of mood in the 
morning. “It really shows that there was an ongoing 
working on the dream material through the night. 
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WHAT ARE THE MOST COMMON DREAMS? 



Canadian dream researcher Antonio Zadra surveyed more 
than 1,000 students to reveal the most common themes of 
their dreams. Certain dreams were mentioned again and again 
- apparently there is some kind of dream blueprint in our 



brains that means people react similarly to everyday problems 
and fears in their dreams. The table below presents the top 12 
dreams based on the responses from Zadra’s test subjects - 
and how dream researchers interpret them. 



81.5 



BEIN6CHASEI 

The dreamer is trying to run away from something 
- for dream experts this is a sign that they are also 
trying to avoid something when they are awake. 



% 



59.5 

BEING lATE 

Maybe you are perpetually pressed for time when 
you are awake? These dreams highlight frequent 
feelings of anxiety in waking life. 



48 . 3 % 

F1YIN6 

Or floating up in the air without any assistance 
- an age-old dream of mankind! An expression of 
freedom that may also signal a desire to escape. 



76 . 5 % 

SEXUUEIEMENTS 

This is not necessarily a sign of sexual desire. In 
many cases, erotic dreams will reveal the truth 
about the dreamer’s hidden feelings. 



57 . 7 % 



ABOUT TO EAU 

A variation on the falling dream: the dreamer 
is able to avoid falling at the very last second. 
This is often a sign of insecurity about the future. 



48 . 3 % 

FEEIINBASTBANBEPBESENCE 

In your dream you’re convinced there is somebody 
else in the room - this can hint to an unknown 
aspect of your personality. 



73.8 



45 



FAIUNG 

Dreaming about falling is one of the most universal 
dream experiences. These dreams are symbolic of 
a fear of losing control or your foothold on life. 



DEATH OF A PERSON 

The fear of losing a loved one is a common 
dream theme - and may be a sign of problems 
with that particular person. 



FAIUNG AN EXAM 

The questions are much too difficult and you 
are not prepared - the exam is a central 
symbol for our fear of failure. 



67 . 1 % 



SCBBOlSITUAnON 

This dream is common and can be experienced 
by people at any age. The exam setting often 
symbolises hopelessness and a lack of confidence. 



53 . 5 % 

FAIlEBAnEMPT 

To start the car or build a house of cards: if this 
theme is frequent in your dreams, it symbolises 
your fear of failing despite your best efforts. 



424 % 

BEING AnACKEB 

In your dream, you’re being physically injured 
- for dream experts this is a sign of feeling 
threatened, of being at someone else’s mercy. 



and eventually that the depression lifted in those 
people,” Cartwright reasoned. When we are going 
through difficult times, dreams that remind us of 
pleasant past experiences can provide enormous 
emotional support and valuable consolation. 




WHY DO SOME 
PEOPLE REMEMBER 
THEIR DREAMS? 



Some people always remember their dreams when they 
wake up - much to the annoyance of people who can’t! 
PET (Positron Emission Tomography) scans have shown 
that people who are good at remembering their dreams 
exhibit a significantly higher amount of activity in the 
prefrontal cortex and an area of the brain known as the 
temporoparietal junction - both when they are awake 
and when they are asleep. They also have a particularly 
sensitive reaction to sound. The French neurologist 
Perrine Ruby sees a close correlation between the two: 
in order to remember dreams, you must wake up 
occasionally - this is when the brain stores the 
information it has just received. People who are 
particularly sensitive to noise tend to wake up more 
often during the night - and are therefore more 



likely to be able to remember the dream worlds they 
inhabited in the course of the past night when they 
awake the next morning. The notion of remembering 
dreams also has a fascinating historical dimension: 
while researching his book about the night, US historian 
Craig Koslofsky studied novels and diaries from the 
17th and 18th centuries. In the process he found 
numerous references to the ‘first sleep’ and the ‘second 
sleep’. For centuries, people slept in two blocks of 
around four hours each with about an hour awake in 
between. They spent this time relaxing by reading 
a book, praying or even thinking about their dreams. 
(And don’t forget, during this period of history, before 
the invention of electricity, the night and the darkness 
that came with it were generally feared.) This period of 
wakefulness made it much less likely that they would 
forget their dreams and made dreams a normal part 
of daily life. In extensive sleep experiments, American 
scientist Thomas Wehr also found that his test subjects, 
who spent 14 hours in complete darkness every day 
for a month, automatically fell into the four-hour/one- 
hour/four-hour sleeping pattern. It seems that sleeping 
through the night without being disturbed is not an 
entrenched law of nature. In fact, interrupted sleep may 
be more consistent with the natural sleep patterns of 
our ancestors than previously thought. C3 
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SCIENCE 



SUN 

Compared to this monster star, 
our sun is a dwart: around 35 
of our suns placed side by side 
would fit into this supergiant. 

It also shines ten million times 
brighter than our sun: in the sky, 
our star would pale in comparison 
to R136a1 - just like the full moon 
next to the sun. 



R136al 

Around 265 times heavier than the 
sun, at birth as much as 320 solar 
masses - in theory, this star 
shouldn’t even exist. For years, 
astronomers thought that it would 
be impossible for a star to reach r 
this mass. The blue glow comes 
from its high surface temperature: 
at 50,000 degrees Celsius, it is 
eight times hotter than the sun. 

The hotter a star is, the bluer it 
shines, while relatively cool stars 
have a red glow. 
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APk 
DISCL. 

THE BIGGES 
STARS IN THE 
UNIVERSE. 
AND 



“ 1 “ 

HOW DO YOU 
WEIGH A STAR? 

Our sun weighs about two octillion tons - that’s a figure with 27 zeros 
- or roughly 330,000 times the mass of the Earth. Astronomers use 
this as a benchmark for other stars: ten solar masses, for instance, 
means that a star is ten times as heavy as our sun. 



EARTH 

R136a1 weighs around 300 
million times more than the Earth. 
If this star replaced our sun, 
its diameter would exceed the 
distance of the Earth’s orbit. In 
order for our planet to escape the 
star’s enormous gravity, it would 
have to move at seventeen times 
its current speed - so instead of 
orbiting tbe sun in one year, it 
would take just three weeks. 
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WHEN 

SCIENCE 
FOUND THE 



Until recently, astronomers believed that the upper 
limit for stellar mass was around 150 times that of our sun. 
Then scientists discovered the largest star ever found, 
\ a true supergiant that appears to double that number 
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P aul Crowther can’t 

believe his eyes. The 
British astrophysicist 
has gone over the data 
countless times. The 
Large Magellanic 

Cloud, a nearby galaxy and satellite 
to our Milky Way, appears to be 
harbouring a monster star. 

Did Professor Crowther just make 
a sensational discovery? There 
seems to be no doubt: the star - 
R136a1 - does indeed weigh 265 
times as much as our sun and far 
more than any star ever previously 
discovered. But that means its mass 
is higher than theoretical physics 
allows. A supergiant of this size 
just shouldn’t be able to exist... 

WHAT CATASTROPHE 
BROUGHT THIS MONSTER 
STAR TO LIFE? 

“R136a1 raises the maximum 
possible mass for stars by a factor 
of two,” explains astrophysicist 
Olivier Schnurr from the Leibniz 
Institute for Astrophysics in 
Potsdam, Germany. “We have 
to come up with an entirely 
new scale.” And there’s more: 
calculations indicate that the 
supergiant weighed even more - 
about 320 solar masses - at birth. 

This evidence destroys one of 
the long-standing theoretical 
constructs in physics. About 
1 .4 quintillion kilometres (NB: a 
quintillion is 1 followed by 18 zeros) 
from our planet there is a star that 
weighs almost 300 million times 
more than the Earth. Measured in 
tons, that’s a number with 29 zeros. 

But what kind of cosmic 
catastrophe would it take to 
create such a colossal star? 

The easiest way to answer that 



question is to look at how stars 
are born. They’re created when 
huge clouds of gas and dust 
collapse under their own gravity. 
The growing pressure increases 
the temperature, like compressed 
air inside an air pump. When 
it reaches a specific mass, it 
will be hot enough to ignite 
a virtually endless source of 
energy - nuclear fusion - and 
a star is born. Our sun went 
through this very process. 

But why wouldn’t a star just 
keep on growing indefinitely? 

After all, it keeps ‘sucking in’ 
gas particles from its surroundings, 
all of which makes the star stronger 
and hotter. But this is precisely 
what will be the star’s undoing 
in the end: at a mass of about 
1 50 solar masses, the star 
releases so much energy into 
its surroundings that its gravity 
is no longer sufficient to attract 
new ‘fuel’ - it literally blows it 
away. In other words, it has 
achieved the maximum possible 
mass. At least that is what was 
believed until now. 

Astronomers can only speculate 
as to how R136a1 was formed. 

The most likely scenario is 
through an immense cosmic 
collision of numerous giant stars, 
and there’s evidence to support 
this hypothesis. Within a small 
area around R136a1 there are 
other supermassive giants with 
a birth weight of around 150 solar 
masses. “Although extremely 
complicated physics is involved 
when two very massive stars 
collide, we still find it makes a 
convincing case for the monster 
stars seen here,” explains 
astronomer Sambaran Banerjee. 



"A collision of two massive stars makes a 
convincing case for the monster here." 

SAMBARAN BANJEREE Astronomer, University of Bonn 
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///// THE HOMELAND OF THE SUPERGIANT Hill 



t a distance of some 1.4 quintillion kilometres, the 
Magellanic Cloud is considered a neighbouring 
galaxy to our Milky Way. On the Earth’s Southern 
Hemisphere, we can even see its stars with the naked eye 
as a blurry cloud. The Tarantula Nebula is one of the 



most productive star factories in the universe. It is also 
the native galaxy of the R136 star cluster ' , with 
R136a1 as its biggest star. You can see it in tbe bright 
spot on the lower left quarter of the image. This cluster 
contains approximately 100,000 stars. 



ARE THERE IMPOSTER' 

STARS? 

Wouldn’t it be possible for more 
stars to simply unite and make an 
even bigger super-supergiant? 
Probably not, due to the so-called 
Eddington Limit which describes 
the largest possible amount of 
energy that can be forced from 
the centre of a star into space. 

At about 300 solar masses, the 
structure becomes as unstable 
as a balloon that has been filled 
with too much air. The internal 
pressure grows so great that the 
star inflates and sends its outer 
layers spilling into space. 

A similar phenomenon 
can currently be seen in our 
Milky Way; the star VY Canis 
Majoris has a radius that is 
2,000 times larger than our sun 
- R1 36a1 ’s radius is only 35 times 
as large - but there is nothing 
but ‘hot air’ behind it. This red 
hypergiant is in the final throes of 
death and has puffed up its meagre 
20 solar masses as the end nears. 

DOES THE UNIVERSE 
HAVE A LIGHTHOUSE? 

Compared with the Earth, our sun 
seems huge. But for astronomers, 
it falls into the category of a yellow 
dwarf - luckily for us. It seems that 
the larger a star is, the shorter its 
life and therefore the less time there 
is for life to form on any planets 
around it. The giant not only burns 
more fuel per time unit, it also 
sends huge pieces of its outer 
mantle into space thanks to the 
enormous pressure coming from its 
core. “Being a little over a million 
years old, the extreme star R136a1 
is already ‘middle-aged’,” Crowther 



explains. This is the same stage 
our sun is in - but after four 
billion years on the clock. 

If R136a1 were to replace our 
sun, the Earth would scrape up 
against its visible surface. To make 
sure the supergiant doesn’t swallow 
it up, our home planet would have 
to drastically increase its orbital 
period: instead of one year, it 
would only have three weeks 
to travel the same distance. 

But it would never come to that: 
with a surface temperature of 
50,000°C - compared to our sun’s 
temperate 6, 000°C - R136a1 would 
vaporise the Earth on the spot. “It 
would bathe the Earth in incredibly 
intense ultraviolet radiation. 



"The largest stars 
only live three minion 
years, which is a 
pretty short time in 
astronomical terms." 



PAUL CROWTHER, 

Professor for Astrophysics at the 
University of Sheffield 



rendering life here impossible,” says 
astrophysicist Raphael Hirschi from 
Keele University. The Earth would 
have to be at least 370 billion 
kilometres from its new giant sun 
for life to be able to develop. That is 
2,500 times further away from the 
central star than we are now, and 
about 83 times the distance at 
which Neptune, the furthest planet 
in our solar system, orbits the sun. 



The luminosity of R136a1 is 
almost unbelievable; no star yet 
discovered is brighter. It shines ten 
million times brighter than the sun. 
That means this supergiant would 
outshine our sun about as much 
as the sun outshines the full moon. 
And instead of a circular disc, we 
would only see a blurry cloud in the 
sky, since the pressure coming from 
its core is constantly causing huge 
chunks from the surface to break 
off into space. Our familiar yellow 
sun would also be a thing of the 
past: at around 20,000°C surface 
temperature, stars start to glow 
blue, while a bright red colour 
indicates that the temperature 
is below 4,000°C. 

HOW DOES A MONSTER 
STAR DIE? 

While the sun will continue to be 
a reliable source of energy for the 
Earth for another ten billion years or 
so, R136a1 is likely to die off much 
sooner: “The largest stars only live 
three million years, which is a pretty 
short time in astronomical terms,” 
Paul Crowther explains. 

The finale is bound to be as 
intense as its short life: when 
the fuel supply starts to get low, 
the star rips apart in a massive 
explosion that will be about 100 
times stronger than a supernova. 
And even the smallest of these 
supernova explosions are 
considered to be the biggest energy 
bursts in the universe. “A monster 
star like R136a1 is extremely rare,” 
Paul Crowther says. “I doubt we will 
find a bigger one any time soon.” 
Maybe so, but it wouldn’t be the 
first time that reality sets the 
physicists straight. CZl 
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PHOTOS: NASA; l-Stockphoto; DPA/Picture Alliance 




NATURE 



TONS OF WOOD 



Hyperion is only about 600 years old. 
Coast redwoods can live for over 2,000 
years, which makes Hyperion a sprightly 
20-year-old in human terms. With every 
passing year the tree continues to 
grow, but past a certain age, it’s 
primarily the trunk circumference 
that increases in size. 






3,000 
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1 00,000 



POUARS FOR A WONDER 



OF THE WORLD 




DEGREES CELSIUS 



Redwoods (also known as sequoia trees) are 
almost completely impervious to insects, rot and 
fungi. Even fires can barely damage them. They 
have one weak point: frost. Below minus 20 
degrees Celsius, the water stored in the trunk 
freezes and obstructs the supply to the crown - 
the tree then dies from the top down. 






ABSOLUTE SECRECY 

There are hardly any photos 
of Hyperion - and even 
those that do exist give 
little indication of the coast 
redwood’s location. To even 
get close to its habitat, you’d 
' have to hike through the 
undergrowth for seven hours. 



TREE ON EARTH 



Today, only five per cent of the original old-growth coast 
redwood forest remains. The wood is of such a high quality that 
it was chopped down to make furniture. But since 1 920, these 
trees have been protected in national parks. Hyperion’s timber 
is valued at roughly $100,000. But among scientists and 
conservationists, the wooden giant is considered priceless. 



S tephen Sillett draws his crossbow. 

The biologist from the Institute for 
Redwood Ecology in California 
takes aim and releases. With a soft 
hum, the bolt shoots upwards. 
Thirty metres, 40 metres, 50 metres. 
Sillett loses sight of the projectile 
almost instantly, but the whirring 
of the spool of thread on the crossbow tells him that 
the bolt, connected to the bow by strong fishing twine, 
is racing its way up to the treetop. Suddenly the reel 
stops. It pauses momentarily before beginning to spin 
again. Sillett smiles: a perfect shot. The bolt flew over 
the first branches and is now falling back to the ground. 
These branches start growing about 50 metres up from 
the bottom of the trunk, which is thick like a titan’s arm. 
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Hyperion, Big Ben, Statue of Tallest redwood Brandenburg Detached 
California London Liberty, in the UK, Gate, house, 

115.66m 96.3m New York New Forest Berlin approx 














Stephen Sillett, Institute for Redwood Ecology 



STEEP FACE 

To establish the exact height 
of a redwood, a measuring 
tape weighted with lead must 
be dropped from the treetop 
to the ground. The ascent is ' 
extremely difficult; any help 
afforded to the climber by 
branches is negligible as 
they only start to grow on 
the trunk 30-50 metres 
.above the ground. 



b to the crown of a redwood, 

('ourself in a completely foreign world 



Professor Stephen Sillett stands at the foot of this giant. 
The trunk’s average circumference is 4.6 metres. 

Hyperion was discovered by hikers Chris Atkins 
and Michael Taylor in 2006; they named the tree after 
the titan from Greek mythology, whose name means 
‘watcher from above’. At the time they used a laser to 
measure it. The result? Roughly 115 metres, a world 
record, the tallest tree on Earth. 

But even the best laser would not be able to record 
the exact height of the tree from the ground. Someone 
needed to climb to the top. Using the arrow to set 
a climbing line and ascending using safety ropes and 
pulleys, someone would have to throw down a rope 
weighted with lead once they reached the crown. 

And that someone is Stephen Sillett. 

ASCENT INTO A FOREIGN WORLD 

Hyperion is a coast redwood (Sequoia sempervirens), 
a giant evergreen native only to north-eastern California. 
At just 600 years old, Hyperion is a mere teenager 
compared to others who are 2,000, even 3,500 years old 
- they were already giants even as the Roman Empire 
was being founded in Europe. The older Hyperion gets, 
the thicker its trunk will grow. Some giant sequoias - like 
the huge tree known as General Sherman in Sequoia 
National Park, California - have trunk circumferences of 
over 30 metres. But none are as tall as Hyperion, which 
hasn’t even finished growing yet. 

The ascent is arduous; the trunk is smooth and 
wet. It takes Sillett an hour to reach the tree crown. 



“It’s like being swallowed by Hyperion,” says the 
scientist. “Suddenly you find yourself in a foreign world 
- in a living organism.” An array of mosses, lichens and 
fungi cover large swaths of the trunk. Insects have also 
established nests on its giant branches. Sillett is a dwarf 
in the bowels of a titan. The higher he climbs, the more 
carefully he must tread. At 1 1 0 metres, the branches 
become so thin and bendy that they can barely support 
his weight. He clings to the trunk for the last few metres 
until he emerges through the final curtain of pine 
needles. In the west he can see the Pacific Ocean. Sillett 
lets the tape measure fall to the ground: 1 1 5.66 metres. 

HOW TALL CAN A TREE GROW? 

It’s the proverbial search for the needle in a haystack. 
Every year, thousands of hikers traipse through the 
Redwood National Park searching for Hyperion - but 
so far hardly any have been able to find it. Only the 
scientists from the Institute for Redwood Ecology know 
the exact coordinates. The reason is that Hyperion 
is shallow-rooted and draws water from the uppermost 
layer of soil. Too many visitors would exert too much 
weight on the ground, compacting the soil and 
displacing the water near the surface. Every day 
Hyperion transports 1 ,000 litres of water from its roots to 
the crown. As the water must travel against gravity, via 
tiny capillary canals to the crown, there is a natural limit 
to how high a tree can grow - around 1 30 metres. 

Hyperion will need another 100 years to achieve that 
height - but even then it’ll still be a youngster. □ 
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THE TREES ARE 
HUGGING BACK 



Thanks Australia! Because you’ve 
embraced recycling, we have the 
best paper recovery process in the 
world. In fact, this magazine uses 
paper from sustainably grown and 
certified forests. 

From start to finish, magazines are 
environmentally sustainable and 
responsibly produced. 

Let’s keep up the great work. 



Dr. Karl Kruszelnicki 



An environmental initiative by 



MEDIA GROUP 
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317 AD /////////////////////////////^^^^^^ 




WAS THE 
VATICAN 
BUILT ON 
ALIE?1 



Can a single document create a world 
power? Can an emperor bestow a gift 
that ensures 1 ,700 years of wealth and 
influence for its recipients? These are 
questions that for centuries the Vatican 
has been answering with a firm ‘yes’. 

The story centres around a document 
called the Donation of Constantine, 
a decree considered the most important 
in the official history of the Catholic 
Church. But what if it proves to be 
a forgery? What if the event that led 
to the Vatican’s central role on the 
world stage never actually took place? 

When you visit the Vatican, you are 
setting foot in the smallest internationally 
recognised independent state in the world, 
with a total area of just 110 acres. But, as 
the federal state of the Catholic Church, the 
Vatican makes up for its lack of size by 
having 1.2 billion members, making tbe 
Catholic Church not only the biggest 
organisation on Earth, but also the biggest 
landowner in the Western world. 

Its wealth and power are based on a 
document said to have been issued 1 ,697 
years ago. Let’s travel back in time to the 
year 317 AD. The setting is the Castel 
Sant’ Angelo in Rome: it is the middle of 
the night when Silvester, the Bishop of 
Rome, is led into the Emperor’s bedroom. 
Constantine, the leader of the Roman 
Empire, sits in semi-darkness, his face 
unrecognisable in tbe gloom. Tbe 
Emperor stopped appearing in public 
a long time ago. As he turns to face the 
light, Silvester realises why the Emperor 
has hidden himself away: blotchy red 
marks cover his face and hands. His leprosy 
is still at an early stage. Constantine stands 
up, walks towards Silvester and looks him 



directly in the eye. “Tonight your God 
appeared to me in a dream,” says the 
Emperor. “He said that you could heal 
my disease.” Constantine steps closer 
to Silvester - and now speaks the words 
that will turn a small religious community 
into the biggest faith on Earth: 

“I want to be baptised.” 

This event is recounted in a document 
which states that the ruler did indeed 
convert to Christianity, and that the Emperor 
was healed as a result of the baptism. In 
a gesture of thanks, Constantine effectively 
transferred authority of Rome and the 
western part of the Roman Empire to the 
Church. There’s one major problem: the 

“AH, CONSTANTINE. 

HOW MUCH EVIL WAS 
BORN, NOT FROM YOUR 
CONVERSION, BUT 
FROM THAT DONATION.” 



DANTE ALIGHIERI, THE BIVIIHE COMEDY 



document is regarded by most historians as 
a forgery. Even today, it’s unclear whether 
the meeting between Constantine and 
Silvester ever actually took place. 

Dver the following centuries, the Catholic 
Church grew and widened its influence, 
presiding over large swathes of Italy, 
entering politics and even commanding its 
own troops. Whenever the legal claims of 
the Church were called into question, the 
Pope would present the (fake) Donation of 
Constantine as evidence of its authenticity. 

It was not until 1433 that the first 
doubts about tbe reliability of tbe 
Donation of Constantine were aired by 
the philosopher Nicholas of Cusa. Italian 
humanist Lorenzo Valla then added to 
these doubts by pointing out a glaring 
error in the document, which refers to 
the city as Constantinople. During Emperor 
Constantine’s lifetime, the city was actually 
known as Byzantium. To this day, Rome 
has denied all accusations and insists 
on the document’s authenticity. 
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Where is the manuscript of evil? 

The Ahnenerbe, meaning ‘inherited from our ancestors’, was a Nazi 
department founded in 1935 by Heinrich Himmier. Its aim was to 
research the cuiturai and raciai heritage of the Aryan race. 

The institute was tasked with finding Tacitus’ original manuscript. 

In 1943, Himmler dispatched SS troops to a palazzo in Italy where 
he believed the original manuscript of Germania (copy, left) was 
hidden, despite Mussoiini’s (above, far ieft) insistence that it wasn’t 
there. The hunt was unsuccessfui and the book remains missing. 



98 AD///////////////////////^^^^^^ 



DID THE 
NAZIS DATE 
BACK TO 
ANCIENT 
TIMES? 

The beginning of the 20th century is 
regarded as the birth of fascism: the 
time when totalitarian regimes in 
Germany, Italy, Greece and the former 
Yugoslavia rose to power. In Germany, 
fascism was combined with the extreme 
racial ideology of National Socialism. 
What few people knows is the starting 
point of this ideology dates back far 
further than Adolf Hitler’s Mein Kampf 
- to a book written 2,000 years 
before the dictator’s manifesto by 
Publius Cornelius Tacitus, one of 
Rome’s greatest historians. It’s 
a work that would later become the 
justification for the most barbaric 
mass murder of all time. 

98 AD: “The tribes of Germany are 
free from all taint of intermarriages with 
foreign nations, and they appear as a 
distinct, unmixed race, like none but 
themselves. Hence the same physical 
peculiarities throughout so vast a 
population. All have fierce blue eyes, 
reddish hair and tall, fit bodies well 
suited to fighting.” What sounds like an 
extract from Mein Kampf h actually an 
extract from the work of Roman historian 
and senator Publius Cornelius Tacitus 
from the year 98 AD. In translation, 
Germania is just 30 pages long - and 
yet two millennia after it was written, 
the work became the handbook for the 
most dangerous and deadly political 
movement in the world: national 
socialism, or Nazism. 

Tacitus describes the traditions and 
customs of the Germans, their lifestyles 
and traits: honesty, courage, purity and 
an incredible sense of family - that is 



how the Roman historian saw these 
tribes, even though he had probably 
never set foot in Germany. Most of his 
theories were gleaned secondhand from 
Roman legions. 

After disappearing for several 
centuries, and being presumed lost 
forever, a lone manuscript was found 
in the 15th century, just as the Germans 
were developing a sense of national 
identity for the first time. Germania 
offered an ideal chance to see the 
virtues of the German race rooted in 
the past. Some time later, the text 
triggered a dangerous Germanic cult. 

In 1910, race theorist Karl Ludwig 
Schemann wrote: “The Germans were 
a pure race, and thanks to this purity 
they achieved tremendous success. 

This has been proven from tbe time 
of Tacitus up until today.” 

But it is only Hitler who had a mind 
warped enough to misuse the text 
completely for his own ideology and to 

“THE GLORIOUS IMAGE 
OF THE PURITY AND 
NOBLENESS OF 
OUR ANCESTORS ” 



HEINRICH HIMMLER, SS LEADER 



take national socialism to extremes. 
Germania not only became an 
eponymous example for the planning 
of an imperial capital, the text also 
grew into a sort of clarion call for 
Hitler and his followers. As early as 
1924 Heinrich Himmler had read about 
the purity and nobility of the ancient 
tribes in Germania and concluded 
enthusiastically, “Thus shall we be 
again - or at least some among us.” 
Today, choosing the most dangerous 
book of all time would probably come 
down to either Hitler’s Mein Kampf ot 
Tacitus’ Germania. We can only 
speculate how national socialism 
might have looked if the book had 
not resurfaced, or if it would have 
even happened at all. 
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WAS] 
KENNEDY 
A PUPPET 

OF HIS 
GENERALS? 



Arguably, they were the most dangerous 
13 days in history: in October 1962, 
tbe world found itself closer to a nuclear 
war than it ever had done before - or 
ever has since. 

The situation became known as the 
Cuban Missiie Crisis, a time when the 
USA and the Soviet Union were engaged 
in a standoff over the stationing of 
Russian nuciear rockets in Cuba. 

Soviet ieader Nikita Khrushchev and 
US President John F. Kennedy both had 
their fingers on the red button - and 
both were prepared to press it at any 
moment. At least that's what the history 
books tell us. But in reaiity, it was much 
more dangerous than that... 

On 27th October 1962, US President 
John F. Kennedy invites his brother 
Bobby to the White House. “Khrushchev 
has sent another ietter,” says the 
President. “He wili withdraw the rockets 
from Cuba if we withdraw our rockets 
stationed in Turkey.” Bobby shakes his 
head: “That would be political suicide 
for you, John. The National Security 
Councii wouid never ailow it.” But 
that's not the president's only concern. 
For days he has been threatening tbe 
Soviets with a war that he can command, 
but not control. What nobody knows 
during this tense period is that aithough 
the US president is the supreme 
commander of the armed forces, the 
decisions about which weapons to use in 
a confiict situation iies with his generai 
staff. The red button is not iocated 
in the White House, but in the defence 
ministry. At any moment the president 
worries that a US general might be firing 



missiles towards Russia. The generais' 
unpredictability worries Kennedy just 
as much as that of the Soviets. 

Eventuaily, with a great deal of 
diplomatic skiil and a secret agreement 
with Turkey, Kennedy succeeds in 
bringing Khrushchev round. The crisis 
has passed. But Kennedy does his 
utmost to ensure that a US president 
is never again faced with a similar 
situation. He succeeds in removing 
the military's power to deploy nuclear 
weapons with an ingenious trick: 
he introduces the so-calied nuciear 
footbali, a briefcase containing the 
launch codes for nuclear weapons. As 
before, the briefcase is in the hands of 
a high-ranking officer. But now only the 
president himseif can grant approvai. in 
a single stroke, Kennedy simultaneously 
deprived the Pentagon of its power and 
strengthened the presidentiai office. 
Initialiy nothing is said about this change 
in power so that nobody loses face. 

It's not hard to imagine how events 
like the Vietnam War might have panned 
out if the generals in office at the time 
had controlied the deployment of atomic 
weapons. For the Pentagon, Kennedy's 
coup must have been a double-edged 
betrayal: the withdrawal of the Jupiter 
rockets from Turkey foilowed by ioss of 
control over the state's nuclear arsenal. 
One thing's for sure: in the year before 
his assassination, Kennedy was not 
making any friends in the military. 




Finger on the trigger 

It was JFK who took the control of America’s 
nuclear arsenal away from the military. 
Before that, the Pentagon was in charge of 
deciding when they were deployed. 
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WERE THE 
SEEDS OF 
ISLAMIC 
STATE 
SOWN 100 
YEARS AGO? 

It's December 2014. Large parts of Iraq 
and Syria are controlled by militant 
terrorists from the Islamic State (IS) 
group. The terrorists’ gruesome deeds 
dominate TV coverage as the world 
watches on helplessly, wondering how 
this could have happened. How can a 
terrorist army conquer so many regions 
in such a short space of time in the 
21st century? The answer to this 
question takes us back 100 years 
-to a broken promise. A shattered 
vow that's the main reason why the 
world is now holding its breath... 

November 1915: two diplomats meet 
in a backroom in Baghdad. They sit 
down at a massive wooden table and 
lay their rulers on the maps. Frenchman 
Frangois Georges-Picot and British 
politician Sir Mark Sykes are 
negotiating the division of the Ottoman 
Empire. In a seemingly arbitrary fashion, 
they draw borders across the map with 
their pencils and, at this very moment, 
decide on the fate of some 2.6 million 
square kilometres of land and 20 million 
people. But in the process they make 
, a crucial error: they are breaking a 
promise. As an ally of the British against 
the Turkish and German troops, the 
Arabs had been promised their own 
independent Arabic state after the 
end of the First World War. 

Officially, Sykes and Picot fulfill their 
objective on this day. Their drawing of 
borders forms a basis for the founding of 
Iraq. But the way they drew the borders 
completely ignored the promised 



independence for the Arabic tribes. 

Sykes and Picot are only interested 
in their own empires - and securing 
control of the oil and water resources 
in the area. Regions connected by 
ethnicity are divided, meaningless 
new borders are drawn up. Iraq 
is founded in 1920, but it is not 
a sovereign state. Over the years the 
British send in troops and change 
governments, until Saddam Hussein’s 
Ba’ath Party seizes power in 1 963. 
Decades of tyrannical rule follow, 
along with the Iraq-lran War, the Gulf 
War and the Iraq War which eventually 
led to the fall of Saddam in 2003. 

The pencil marks of Sykes and Picot 
laid the foundation for almost 100 years 
of war, persecution and massacre in the 
Middle East - and for the development 
of several terrorist organisations. 

“The artificial national boundaries 
have triggered numerous conflicts over 
recent decades,” says Henner Fiirtig, 
an expert in Middle Eastern affairs. 

“THE OTTOMAN EMPIRE 
SHOULD HAVE BEEN 
PRESERVED AFTER 
ITS DEFEAT. ANYTHING 
ELSE WOULD HAVE 
HAD DEVASTATING 
CONSEQUENCES.” 



BERNARD LEWIS, HISTORIAN 



The triumph of Islamic State troops 
is - for the time being - the latest 
low point in the British-French 
diplomacy that was set in motion 
almost 1 00 years ago. In July the 
leader of IS, Abu Bakr al-Baghdadi, 
declared: “This blessed advance will 
not stop until we bit the last nail in the 
coffin of the Sykes-Picot conspiracy.” 
They have presented Europe with 
a chilling ultimatum: “Do away with 
your old promises, otherwise we 
will destroy you.” C3 
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COLOUR FILTER 



Paper filter inserts scattered 



on the floor indicate the 



IMPURITIES 



ingredients phosphorus (red) «= 



and iodine (blue), used to 



create hydriodic acid. The 



liquid is one of the strongest 



known acids. 






Battery acid, drain cleaner or 



anti-freeze serve to stretch 



and strengthen the drug. 



These substances are aiso 



responsibie for the worst side 



effects of crystal meth. 



in a slurred voice: “I am so happy, so happy” Baxter 
laughs, swaying back and forth. The drug addict from 
Melbourne is now experiencing his favourite buzz, 
one triggered by methoxyketamine.This substance 
has an intoxicating effect similar to that of the 
anaesthetic ketamine, and its side effects - nausea, 
organ damage and psychosis - are similar. There’s 
only one major difference: methoxyketamine 
is legal, whereas ketamine is not. 



B axter pulls the needle out of his arm 
and waits: “First comes the bad part.” 
Wincing in pain, he keels over to 
the side and holds his arm. He looks 
like you might imagine a drug addict 
to look: scrawny, deathly pale with dark circles ringing 
his eyes. His gaze is empty and his arms are covered 
in scabbed-over wounds. But, despite his exhausted 
appearance, minutes later he is euphoric, shouting 



DISTILLATION APPARATUS 
The central part of drug production is 
the reaction equipment: the vapours 
from heated chemicals are cooled and 
then the condensed fluid is collected. 
























Manufacturing just one 
kilogram of crystal meth 
produces five kilos of 
poisonous waste. The 
gaseous residue can even 
kill the unsuspecting 
neighbours of drug labs. 



^ STENCH OF URINE 

Ammonia is an important raw material in 
crystal meth synthesis. The resultant 
gases stink of urine and are highly 
explosive. This explains why labs are 
1 often found in isolated places... 






WHAT IS A LEGAL DRUG? 

Legal highs are substances that imitate the effects of 
known illegal drugs like cocaine, heroin or marijuana. 
Often their chemical composition differs only slightly 
from the original. But sometimes that small variation is 
enough for these substances not to fall under drug 
legislation and because of this they are not officially 
banned - neither the dealer nor the buyer have 
broken the law. Not yet in any case. For Dr Z, it’s an 
opportunity to find a new formula. The pharmacologist 




THE 

PRODUaiON 
OF CRYSTAL 
METH 



Ecstasy has been banned in Australia since 1986, but the 
popular narcotic crystal meth is easy to make: it can be 
produced on an industrial scale in a synthesis laboratory (left), 
but is also just as easy to make in a domestic kitchen or even in 
the boot of a car. Common cold medicines are the raw material. 
The ephedrine they contain works as a decongestant and is 
chemically similar to the active ingredient in crystal meth 
(methamphetamine). But producing it can be fatal, especially 
if the manufacturers are high themselves. 



is a major player in a booming industry, whose best 
sellers are hidden behind complicated names like 
5-FAKB48, methiopropamine and methoxyketamine. 

Dr Z keeps his real name secret, but still makes a 
case for his products: “Healthy, adult people should be 
able to make their own decisions,” he says, defiantly. 

For years. Dr Z was a researcher for an agribusiness 
company. Today, he splits his time between the 
Netherlands and Israel and only develops new drugs. 

His biggest success to date has been the substance 
mephedrone (meow meow), which flooded Europe 
before it was banned in 2010. He’s now working on 
his next big thing: “So far I have developed around 
50 psychoactive substances.” 

HOW DO YOU MAKE A LEGAL HIGH? 

Dr Z sees himself as a researcher. “When I discover 
a new substance, I share it with the world. But before 
I do, I try microscopically small doses on myself. I don’t 
want other people to be my guinea pigs,” he says. 

But, in reality, that’s exactly what they are. Experts 
are of the firm opinion that you cannot assess the 
potential danger of an unknown substance by 
conducting a few tests on yourself. Not for nothing 
does the pharmaceutical industry trial new active 
substances on thousands of test subjects over a period 
of several years. 

The use of legal highs remains a risk: many of the 
drugs now classified as highly dangerous, like LSD, 
were once considered safe and were even available 
on prescription. The same can be said of these new 
substances. “Legal drugs cause at least as much 
damage as illegal ones,” says Wim van den Brink, 
professor of psychiatry and addiction at the University 
of Amsterdam. Toxicologist Dr John Ramsay at 
St George’s Hospital in London attests that often > 
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just a few molecules separate the illegal original version 
and the legal copy. Take methylamphetamine. It is 
the active ingredient in crystal meth, one of the most 
dangerous and highly addictive synthetic drugs. 
Australia has the highest use of any developed nation, 
and addiction rates are on the rise: “A minor molecular 
alteration is enough to change methylamphetamine 
into a substance called methiopropamine,” explains 
Ramsay, who works as a drug hunter at St George’s. “ 

The effects remain the same, but so does the 
potential for addiction. To date, the substance is legally 
unregulated.” Ramsay’s work sees him informing the 
government whenever a new substance comes onto 
the market - something that happens frequently. His 
office is home to the UK’s largest collection of legal 
highs, a number that currently stands at around 
29,000. After his tip-off, it usually takes a year for the 
substance to be blacklisted. 

This game of cat and mouse is seemingly endless: 
every time the government bans a substance, 
pharmacologists like Dr Z get to work and introduce 
a new version onto the market. “The brain is influenced 
by 500, maybe more, endogenous substances,” 
explains Dr Z. “It is very likely that each of these 
chemicals has up to 1 ,000 variants - all of which can 
be explored.” 



DRUG KITCHENS 



It’s easy to become a drug producer: 
legal highs are often substances that 
were considered by the pharmaceutical 
industry as potential medications, but 
were later rejected - mainly because 
they made the patients high. Drug dealers 
sift through medical publications for 
examples of these substances, then 
produce them in China or the Philippines, 
branding them as ‘plant fertilisers’ to 
disguise their real purpose. It costs 
about $3,600 to produce 25kg. The 
market price can be over 100 times that. 



HOW DOES THE LEGAL DRUG MARKET WORK? 

The selection changes constantly: hundreds of variants 
are often sold under generic brand names such as 
‘Spice’. This makes it difficult for users to determine 
what they’re actually taking - and how much of 
the drug they should take to achieve a high. “The 
consumer often doesn’t know the correct dosage 
and takes too much,” says Ramsay. 

Unlike the pharmaceutical industry, manufacturers 
of legal highs do not provide information leaflets with 
their products. Other than trial and error, which can 
be dangerous, internet forums are the only source of 
information. “Remember: just because it’s legal doesn’t 
mean it’s safe,” says Professor Simon Thomas of the 
National Poisons Information Service. It’s a point 
echoed by Brisbane resident Brooke, who left rehab 
earlier this year after being admitted for a mephedrone 
addiction: “Legal highs fry your brain,” says the 
24-year-old. “Nobody knows what goes in 
them. That’s why they’re so dangerous.” 

Consumers like Baxter, however, are not put off by 
the side effects. The drugs are legal and, because they 
are newly developed, difficult to detect using blood 
tests. In practice, demand is the regulator - and to 
a certain extent this is even desirable. “If we banned 
all new substances as a precaution, the methods would 
become more and more experimental and the effects 
even more unpredictable,” says John Ramsey. In that 
scenario, someone like Baxter would probably have 
dropped dead a long time ago. □ 



THE WORLD'S 
URGEST LEGAL 
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Start your NextLife 
by turning a passion 
for the environment 
into a career 



Danet Sims 

Current Life: Office manager and aerobics instructor 
NextLife: Landcare officer 




Environmental science is a key strength of Charles 
Darwin University (CDU). Join us and you will work 
with lecturers who have deep expertise in diverse 
fields, including wildlife and conservation biology, 
natural and cultural resource management, marine 
and coastal management and spatial sciences. 

With such a wide range of specialisations, you can 
tailor the course to learn, explore and apply your 
knowledge in the area where you’d like to make a 
real difference to the environment. Our location in 
the extraordinary environments of the Top End 
provides great opportunities for practical experience 
in the field, both locally and in Indonesia. 

We deliver a flexible, adult-friendly campus community 
to your home, so you can study online, continue to meet 
your commitments and start your NextLife. 



Courses available to study on campus or 
online in Semester 1, 2015: 

BACHELOR OF ENVIRONMENTAL SCIENCE 

Understand the natural world and environmental change, and 
explore the challenges of managing natural resources and 
ecosystems to balance development pressures with conservation 
of environmental and cultural assets. A particular strength of CDU is 
a focus on the relationships between people and the environment. 

MASTER OF ENVIRONMENTAL MANAGEMENT 

Further develop your skills and knowledge with a focus on 
sustainable management and use of wet-dry and semi-arid 
tropical ecosystems. 

BACHELOR OF SCIENCE 

CDU also offers Bachelor of Science majors with a strong 
environmental focus in areas like ecology, biology and 
spatial science. 



APPLICATIONS FOR 201 5 NOW OPEN 









CHARLES 

DARWIN 

UNIVERSITY 



cdu.edu.au/studyenvironment 
1800 654 967 






QUESTIONS & ANSWERS 




8 MILLIMETRES OF PROTECTION 

Researchers who dare to go as close to the 
lava as Pedro Oliva always wear breathing 
equipment and heat-resistant suits. Oliva 
has nothing except his kayak. Although it is 
made from 8mm-thick, fireproof plastic, it 
cannot protect him from the bubbling sea. 

A single drop of lava could spell disaster. 






CAN WATER 

BURN? 
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DO YOU HAVE A QUESTION FOR OUR TEAM OF EXPERTS? 

Simply send us an email with ‘Questions and Answers’ in the subject iine 

to worldofknowledge@bauer-media.com.au 




UOD^C ROCKS 

Lava from Kilauea spills down the cliffs 
continuously. The volcano is located 
on the south-eastern side of Big Island, 
the largest island in the Hawaiian 
archipelago. It’s been active for over 30 
years. Kilauea is visited by thousands of 
tourists every year - but nobody has ever 
attempted to traverse it in a kayak before. 



90°C WATER TEMPERATURE 

The water boils and bubbles. “If I put 
my hand in the water, it would burn to 
a crisp,” says Pedro Oliva. The lava 
tunnels its way through subterranean 
canals until it flows into the sea - and 
creates new land: in the past ten years 
the island has increased in size by 
almost 2.5 square kilometres. 



^ ■» 

^ - 



When the lava hits the water, it hisses and roars like 
a startled predator. Thick plumes of smoke are 
pushed against the smooth black cliff face by the 
wind. It looks like the water is on fire. 

Researcher Pedro Oliva, who is battling the surf in a 
kayak, feels the embers hit his face. Boiling hot water 
splashes onto his hands. Two of the most powerful 
natural forces on Earth meet here on Hawaii’s Big 
Island, and engage in a battle for survival. When 
the 1 ,1 00°C lava meets the 24°C water, it turns 
unpredictable: the lava’s heat is transferred to the 
water, which begins to evaporate with such speed 



that huge explosions can occur - shooting a cloud 
of toxic fumes and splinters of lava into the air. 

ST"' Scientists refer to these kind of explosions as 
phreatomagmatic eruptions. Beneath the ground, 
contact between magma and water can also trigger 
large volcanic disturbances. When the two forces 
interact above ground, the consequences can still be 
extremely dangerous. Sulphur, ammonia and other 
poisonous gases are released from the lava. 

Oliva has been extraordinarily lucky to avoid 
injury. This time it looks like the water has won the 
eternal battle - but only until the next meeting. 




QUESTIONS & ANSWERS 





WHERE IS 

THE SKY 

MOST 

CROWDED? 



What looks like a tangled network 
of laser beams is actually an 
illustration of the flight paths on a 
single day over Europe - the most 
crowded airspace in the world. The 
National Air Traffic Service (NATS) 
evaluated all of the data amassed 
on a typical summer’s day, which 
saw more than 30,000 planes 
criss-crossing European airspace. 
The planes navigate safely back 
and forth with the help of 60 control 
centres. Why so many? The 
airspace over Europe is a huge 



patchwork quilt - every country 
controls its own piece of sky. When 
flying into a new region, the pilot 
must not only accommodate a new 
air traffic controller, but also - 
dependent on the area’s guidelines 
- adjust the plane’s flight path, 
altitude and speed according to 
specific regulations. This 
‘fragmentation of airspace’ is 
thought to cost an extra $8 billion 
a year. The project Single European 
Sky aims to divide Europe into just 
nine centrally coordinated blocks. 




Germany. InTrahkfurt am 
Main, 89 aircraft take 
off or land every hour.- 



France: Roughly 
500,000 planes 
a year take off 
and land at 
Charles de 
Gaulle airport 
in Paris. 



32 MILLION 



trips were made by people 
travelling to and from 
Australia in 2014 - which 
works out at around 15,000 
fiights a month. 



United Kingdom: There are six airports in and around 
London. In 2013, 140 million people travelled 
through the capital’s air transport hubs. 
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J^taly 450,000 tons of air c^gff^ 
^ are loaded onto planes at Milajn’s 
Malpensa airport every year. 








WHEN DO VEGETABLES DIE? 

The salad in your fridge will live for approximately three days after harvesting. 

Unlike animals, plants are less like a complete entity - they’re more a collection 
of various individual components like the roots, stem, leaves and fruits. Some of 
these can survive for a significant period of time independent of the other parts. 
Researchers discovered that processes governed by circadian rhythms can be 
preserved, meaning the vegetable still contains glucosinolates up to 72 hours 
after being picked. In the wild, these glucosinolates can put off predators such 
as caterpillars, but they’re also thought to inhibit cancer in humans. Only after 
three days will the head of lettuce cease its biological activity - and wilt. 




HOW QUICKLY GAN A PERSON 
FREEFALL THROUGH THE AIR? 



A skydiver falls from a height of 4,000 metres, accelerating by 32km/h every 
second. After three seconds, they are falling at a speed of over 100km/h. 

The reason? Gravity. This force accelerates a body in freefall by 9.81 metres 
per second, every second. During a 60-second jump, a person would theoretically 




Toddlers (2-3) 

The hippocampus, the part of 
the brain responsible for the 
long-term memory, begins to 
mature. As a result, toddlers 
are able to retain important 
information and memories. 



0 Young children (4-7) 

The short-term memory continues 
H to develop as does the predictive 
** memory. Thanks to this capability, 

children develop the ability to 
plan activities and remember 
them at a later time. 

9 Children (8-10) 

This is when most forgetting 
H happens: two-thirds of memories 

II from before the third year of life 
are lost because they cannot be 
transferred from the preliminary 
to the permanent storage system. 
Spatial awareness also becomes 
stronger at this time. 




achieve a mind-boggling speed of 2,100km/h, breaking the sound barrier about 
halfway through the jump. However, air resistance counteracts gravity and slows 
down the skydiver. With arms outstretched, this means a skydiver will only achieve 
a speed of 195km/h. With arms raised above the head, they’ll reach 320km/h. 




Pre-teens (10-12) 

The hippocampus reaches its full 
size. The long-term memory 
continues to improve, while the 
ability to separate memories 
according to importance and to 
suppress traumatic memories 
also forms fully. 



Young adults (13-21) 

The temporal cortex, which helps 
the brain to order and categorise 
memories, and the prefrontal 
cortex, which is responsible for 
short-term memory, reach maturity 
in the early 20s. (3ur memories 
become more complex and more 
detailed than in previous years. 
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QUESTIONS & ANSWERS 



HOW DO YOU 

MAKE A KNIFE? 



Two million years ago humans took stones and, with a few 
adjustments, fashioned knifes from them by giving them 
the necessary edges. Since then, knife production has 
come a long way. These days, the treatment of metal 



under extreme heat is the generally accepted method. 
US engineer Chris Hackett tested how to manufacture 



a knife without the help of a blacksmith. His ‘knife recipe’ is 
ingenious, but don’t try it at home! Hackett drilled a hole in the 
bottom of a bucket, fed in a small blowtorch, and filled it with 
fire-resistant stones and rock wool in order to trap massive 
amounts of heat. Within 15 minutes, the homemade forge 
reached 1 ,000°C - the temperature at which the structure of 
metal breaks down and becomes malleable. He put a piece of 



scrap metal in the bucket for eight minutes until it glowed red. 



then shaped the tool with a hacksaw. To ensure the knife 
kept its shape, he cooled it slowly in pre-warmed 




rapeseed oil. After 
he sharpened it 
. with a file, 
^ the knife 
jV: . was 

Wy " ready. 






MUSCLE POWER 

What appears easy 
actually takes a major 
effort: the snake 
uses up to five times 
more energy than 
necessary to hold on 
to something - out of 
fear of falling. 



HOW STRONG ARE SNAKES? 



When snakes wriggle along branches, they might appear 
pretty relaxed. But appearances can be deceiving: the 
snake is clinging onto the branch with all its might. That’s 
because, depending on the snake’s size and weight and 
the texture of the ground, a fall could prove fatal. A tumble 
from a height of just 1 .5 metres could break several of its 
200 to 400 vertebrae or cause internal injuries to organs. 





ENERGY 

During 
every step, 
a small 
generator 
spins to 
create 
electricity. 



CAN I USE MY SHOES 

T0GHAR6EABATTERY? 

The energy that results from your foot touching the 
ground could be used to light up a bulb. Engineer Matt 
Staton has created an insole called SolePower which 
stores this energy. Using magnetic rotors, a drivetrain 
converts it into rotational energy. The movement of the 
rotors allows the energy to flow through a wire and 
even to be hooked up to a mobile phone with a USB 
cable. Charging your phone while walking? No 
problem. You’ll need to walk a route of between three 
and six kilometres to generate enough energy though! 
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QUESTIONS ABOUT 

CLOUDS 



CAN CLOUDS LIGHT UP THE NIGHT? 

In the summer months, clouds sometimes glow 
a range of different colours; on occasion a pale 
yellow, at other times a pearlescent silver. Ice 
crystals are responsible for these glowing clouds 
(known as noctilucent clouds) as they reflect the 
light of the setting sun. 

HOW CAN YOU TAP INTO A CLOUD? 

Researchers often take samples of clouds. Scientists 
have installed special apparatus on top of the French 
volcano Puy de Dome at an altitude of 1 ,465 metres. 
The device is able to collect 25ml (almost two 
tablespoons) of cloudwater per hour. 

DOES A CLOUD CONSIST OF 
WATER VAPOUR? 

Yes and no. A cloud consists of aerosols (a collection 
of fine dust and salt particles which are so light and 
small that they can be carried by the air) and a gas. 
Water vapour is this gas. It is invisible and not to be 
confused with the steam that comes out of the kettle. 
In this case, it is actually condensed water particles. 

ARE THERE NEW TYPES OF CLOUDS? 

The World Meteorological Organisation (WMO) 
recognises ten types of cloud and their subtypes. 
Experts are currently campaigning for the recognition 
of a new type; the undulatus asperatus. This type of 
cloud looks like a massive ocean wave and often 
forms close to the edge of a storm. 

CAN CLOUDS SUCK IN OBJECTS? 

In Australia, a German paraglider reached a cruising 
altitude of 700 metres but found herself sucked to 
a height of 10,000 metres by a storm cloud. Thermal 
lift makes this possible; the warm updraft rises 
upwards and a slipstream develops when the 
supplies of warm air are pulled downwards. The 
woman lost consciousness at a temperature of minus 
45°C while being dragged through the clouds, but 
managed to survive - albeit with severe frostbite. 




HOW DO I 

INVENT A 
PERSON? 




Curtis Wallen, 25, from Brooklyn, 
New York, created a new human 
on the internet by blending 
passport photos of himself and 
his housemates. The person’s 
name? Aaron Brown. But a fake 
identity also needs to have an 
online life to appear credible: 
hobbies, identity documents - a 
person has to leave a footprint. 
For that purpose, Curtis Wallen 
delved into the underworld of the 
internet. With the help of 
anonymous dealers, he applied 
for a boat licence, a student ID 
and a driving licence. This 
brought ‘Brown’ to life - in 
cyberspace, at least. 

So why did he do it? Wallen 
wanted to regain his anonymity 
on the internet and to protect 
himself against surveillance and 
data theft. When ‘Brown’ began 
to receive his own bills, his 
creator had a decision to make: 
using the fraudulent identity, he 
could have committed the 
perfect crime online - the clues 
would presumably never have 
led to him. But Wallen decided to 





make his project public to show 
how easy it is to create a fake 
identity on the web. A noble 
cause some might say, though 
Wallen may face a jail sentence 
for buying counterfeit identity 
documents online... 




PHOTOS: Bulls Press; Picture Press; Getty Images (2); Mark Laita; Fotolia; PR (3) 
ILLUSTRATION: l-Stockphoto 
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PLEASE 
DON'T LOOK 
AROUND! " 

A new extreme diving craze is 
sweeping Mexico: croc diving. 

But if you don’t stick to the crocodil e’s * '^* 
rules, you might end up as its prey 



■ Diving with kiiier whaies? So iast year! Giiding 

over the ocean floor with manta rays? Been there, 
done that! Swimming with a great white? Booooooring! 
Extreme divers iike to brag about these sorts of things. 
Most are in constant competition with one another, 
forever trying to puii off the iatest daredevii stunts and 
pose for the gnariiest photos. Now, they’re chaiienging 
a predator that has been on the pianet for more than 
100 miiiion years - one whose body ianguage is about 
as easy to read as a piank of wood. 

To the east of Mexico’s Yucatan peninsuia, a mecca 
for croc diving is deveioping. in the Banco Chinchorro 
atoii, the water teems with American crocodiies, reptiies 
that can grow up to seven metres iong and weigh up 
to 900 kiiograms. Of course, no diver wouid dream 
of entering the water when one of these coiossai beasts 
is in evidence - sensibiy, they prefer diving with the 
smaiier three- to four-metre specimens, iike the one 
shown here. For whiie American crocodiies mostiy 
feed on fish, reports of fatai attacks on humans 
are becoming more and more frequent. 

Zooiogist Adam Britton dives with crocodiies in « 
a professionai capacity to find out more about their 
behaviour. “There are three ruies to foiiow when yo^ 
take to the water with crocodiies,” he says. “Stay far 
from the shore - otherwise you’re prey. Dive quickiy / 
under the surface - otherwise you’re prey. And stay - 
away from the croc’s mouth - otherwise you’re prey.” ' 
The oniy protection the divers carry is the underwater 
camera that they hoid in their outstretched arms. 

But they know it wouidn’t be much heip in a worst-cas^ 
scenario. Quick as a flash, these reptiles can spin 
round and maul your arm with a biting force of around 
1 ,000 kilograms per square centimetre. The much 
safer option: observing them from the shore. But 
where’s the thrill in that ? □ 
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next month... 




Bonnie and Clyde weren’t a one-off. Many murderers work 
as a team, with the weaker partner eagerly submitting to their 
support role. We examine the unique psychology of accomplices 




THE RELUCTANT 



Meet the extraordinary Australian bird 



RIDING THE 

RAZOR BLADE 

L Daredevil surfers ^ 
are flocking to Tahiti 
to ride the most 
powerful wave in 
the world 




THE TURNED-OFF 

BRAIN 

What you rea//y experience 
in the subconscious part 
of your grey matter 



On sale January 19 
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UNFORGETTABLE 



EUROPE 

RIVER 
CRUISING 



ALL-INCLUSIVE LUXURY 

^ INCLUDED - APT’S exclusive Royal Invitations: 

NEW! Travel like an emperor on the Majestic Imperator, 
a replica of the Hapsburg train built from the original plans^ 

Tour and banquet at Namedy Castle^ 

Cocktail reception and classical concert from 
Mozart Boys Choir Members at Vienna’s City Palace^ 

^ Europe’s most luxurious river ships featuring APT’s Exclusive Twin Balcony 

^ INCLUDED - all sightseeing with expert local guides 

^ INCLUDED - all tipping, airport transfers, Wi-Fi, and port charges 

^ INCLUDED - all meals with up to seven onboard dining experiences^ 

^ INCLUDED - all beverages throughout your cruise"" 

^ INCLUDED - Gold and Silver Private Butler Service^ 

^ INCLUDED - all Freedom of Choice Sightseeing and Dining 

^ INCLUDED - APT’s exclusive or unique Signature Experiences 

^ Voted as the ‘Best Cruise Operator - International’ 
at the 201 1 , 2013 & 2014 National Travel Industry Awards 



Annstefdom 



^NETHERLANDS 

R^Ver 

^ Andemoch\4f 



Suites 






RiveM 

4 



GERMANY 



Cochenry/ ” ^Nuremberg 

FRANCE /Moin-Dowfe'r'ifc *,Vierina^4f 
Base I Corro( ( V ^ ^ 

Belleville _ SolzburgW Budapest 

Lyon\/*' Lake Geneva HUNGARY 

SW'TZERI^NP 

A ' * Grignan 

Avignon*^ ^ 

^ ' ASK ABOUT OUR FLY 

FREE OFFERS 



AMSTERDAM TO BUDAPEST 
15 DAY CRUISE FROM $7,795* PP 

AMSTERDAM TO ARLES 
15 DAY CRUISE FROM $9,395* PP 



ORDER 
YOUR FREE 
BROCHURE 
AND DVD 



CALL 1300 229 804 



visit www.aptouring.com.au 
or see your travel agent 



■n 

APT 



apply. Prices are per person (pp) twin share. Prices are correct as at 1 1 Navember 201 4 but may fluctuate if surcharges, fees, taxes or currency change. Available until sold out. Prices based on EUMCl 5: 5 March 201 5 (Cat. E) and EURCl 5: 5 Navember 201 5 (Cat. E) and include 
port charges. Offers are not combinable, available on new bookings only and subject to availability. Offers may be withdrawn at any time. A limited number of offers are available on set departures. 1st non-refundable deposit of $1,000 pp is due within 7 days. 2nd depasit af $2,000 pp 
is due by 31 January 2015. final payment is due 100 days priar ta departure, flights must be booked by APT. flights are in economy class with Singapare Airlines (or an airline of API's choosing.) Airfares are valid departing MEl/SYD/BNE/PER/ADL. Subject ta availability of airline and 
banking class. fValid an selected suites and itineraries only. ^ Complimentary beverages exclude french Champagne, premium spirits and selected wines. Australian Pacific Inuring Pty Ltd ABN 44 004 684 61 9. ATAS Accreditatian #A1 0825. APTl 528 






Pinetrees Lodge on Lord Howe Island 
is famous for exceptional meals, 
personalised service and our superb 
location on Lagoon Beach. Discover 
world-class diving, snorkelling, fishing, 
walking, surfing and golf, or just relax 
and rejuvenate on one of Australia's 
most beautiful islands. 

Book our new bed and breakfast 

package for lower rates, and 
experience the lodge after our 
stunning renovations. 

Visit once and discover why so many 
guests return to Pinetrees every year. 




PINETREES 

LORO Howe isupwo 






lord howe island 
another world • close to home 




Confojcf PineireeS l~rajfel on {OZ) <^Z6Z or vCsCf pCKefreeS.con*..OM. 







